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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a controlling apparatus of an optical switching 
device which automatically corrects the angle deviation of a tilt mirror used for an 
SSlifJ? it ° hing deV ' Ce ' and reduces optical loss - and to Provide its controlling method 
■? controlling apparatus branches an optical signal reflected by an output 

side MEMS mirror array 2B by using a beam splitter 3 about a three-dimensional type 
optical switchmg device using MEMS mirror arrays 2A and 2B on which a plurality of 
tilt mirrors which can control the angle of a reflective surface are arranged on a plane 
The branched light is received by a CCD image sensor 5 through a lens array 4 and 
the positional information of the branched light is created. The control circuit 6 
compares the positional information with initial positional information which is set in 
advance in accordance with the target value of the angle of reflective surface of each 
MEMS mirror, and the arrival position error of an optical signal is detected. The 
correction control of the angle deviation of the reflective surface of each MEMS mirror 
is performed on the basis of the error. 
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[#f*ff#©t£B] 

$7-Sr¥iE±tcE|BUfc*l 5 7-7 wf *3J:tf£2 
-7W:fcJ:tffff!E$f!2 5 9-TU^-CM&®H-L-C# 

5 y— 7W*5«fclffl&ffifB2 $ 7— 7W©#7VA' h 
mifB^2 5 7-7K -CKJltSitfc*fll*©HlAtttlt 

*uj-*-5aj>j*»ffl^at, 10 

fclttf^fcRfc Lfc I »flt ££-5 < J; 9 KMBS-t* 4 A- 

©ftj^gfio 

WEttJ*jt*ffl«tt. HaffiS&2$7-7W?K*f$ 

tut, ttu 

■cawis^fciitEftflEjcfseoTanE*^^ ^ ^ 5 7 -co 

h $ 7-®5lflK)^S4-^©$iM^il;mft(:f 
fc$1tr&S&l S5-HEii«Bi, «5IB3!2 5 7-7 W© 

W»ffl*5J:t;iWEJB2 5 9-B»»0*ft< t<b-7J(c 

C«2 S7-W»«li*iJtS#«H|*rtiS:ftSU-C, iti 
«fc 5 \z.t\%t^y-^iv v 5 y-<DK%m<nft&%-7 j - K 
*flr*SE»«©*J«B. 50 



[»*«4] M**3l;:ffi*©IWMKT*>o-C, 
ItlEitmiJ^^ii; iJiESSl 5 7HE»*M3J:tfit&iE8§ 
2 5 7-^Kt^LT, SMt^i5#7^;H5 7 
-©SM©£gl£|§1-5$${fi£^;ft^ti^;i5 C t 

5 7-£¥ffi±f-iE«Lfc£?l 5 5-7W*i.fctf»2 
?7-7K^tU A/J**Lfc*fll**ll(HSJBl 57 

!&®ffi«!i»&WAi:S*flr#S*»lcov^r» mllESjSl 
5 7-7 WfcJ:tfi9IBJS2 $7-7W©#f^H 

WE«2 5 5-TWTR«tS^fc36flr*©taA*ft* 

-7W*UtfmifE$g2 5 7-7 W©H&ffi3fe{f-§-£g 
M Lfc&rj/uh 5 7-©S»ftIJfl@rL, 

[0 0 0 1] 

(MEMS : Micro Electric Mechanical System) 

II <£ ZKm<DT j A- h 5 7 -Srffl l ^3tfi#£ifc«© 
[0 0 0 2] 

[ft*©s»r] Jfi¥, -r^*-** m?^*** h 7 7 
<^5„ ^©iSftttffllcifc^-c, i§55§ • jz&JknT-f 
SftTV^. ft* • *M©*«*SE!MIS:ISM-5fc 

fCtt, fllfctf, *77-f^* = 

* s ±flE-e*ofc e Lj$»U C©J: 5&&*©&fl?l;:*3^ 

[0 0 0 3] ±E©«t5*^ia^*5V>T, v^^D7-> 
^ (MEMS) a^££fflLTf1^Lfc7VAh5 7- 
(J^T> MEMS 5 7-^Pf^) fcfflV*fc3te*>f yf" 

©^^•>f 1 tClt-<TfS{itt^fcl9^@$^, Tl N 5o ^ 

*icl:EI 2 0(03 y > - ^7 W 1 A, lBt, 
**OMEMS5 5-S:2*jnlrE«Lfc2o©MEM 
S57-7K2A, 2B*la^^-frT#^Lfc3ft 
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V^So 

[0 0 0 4] 

J:9^MEMS$7-7W2A, 2B*ffll^fc3&7C 

ffi©*ft*3E«B-ef±. MEMS5 7-©ftSfiil:j: 

<i-*Mfcfc3. 10 
[0 0 0 5] 04611, ±IBOrt*«r*SC«j»r5%LfcBI 

-efco-c, (a) f±3tft-§-x»«rt^*j^53tflr#©A 

(B) l4*tt**a*jt7 7^^tA*ti-S«-««*flf!I 
rt©3t»0« : f-«:^>D*<*^-fc*t, Attica JJ* 
[0 0 0 6 ] H4 6iC&^T, tiJ^fflijMEMS 5 y-V 

frttzntzftmiz. (b) © roKj T*^-fi9tc, m 

(B) © TNG1J Sfcfi TNG3J T*^-f X 5 fc, =■ 
T^itfcU, (B) © TNG2J -CtjH-J: ? IZ, 3 
7l£*frl,-C*4©l£Aofc9 LTfiftfefti/\, C©i5ft 

hi*JoT^tA*«J:(;tHM©#MEMS 

T'fcSo jMfrftJfcfi. MEMS57-©Mii 5 0. 0 5 
° S«i**t5CtT?*dB©3ftlll5fe^*^-#"5. #ME 
MS $ 7 — <Dfi&-rtlti> &*(D^ 7-tC0V^T^©^ 30 

^^J|gl?fc5fcfe, lfiOMEMS $ 7 — lroi^Tif*> 
fe# ^tl/ctt-f *lTV^5flD*»*flJSijrS £ <b ^ffljt-Cfc 

So 

[0 0 0 7] ±EOi 54MEMS $ 7-OA*f tit 
MiEi-S/cfeiZli, 09;ifi x ffi7JlH!|©MEMS ^y-fr 
t> =2 y y -^icfiBM- Sftft #©#i»ffi»flNRfcc C D 
y -vH? ^Wftfflv^-cttffll-s^Fife^^i fetus. 
UJ»U cro^fe^ii. B&iB©H4 6' (B) tcfctfs 

TOKJ i TNG 2 J ©H. TNG1J <b Tn 40 

G 3 J ©gfcMtettffl-CtfcK -J-fcfrfc, 7tH©A 

TNG2J ©ftJg-Cfi, EL<3ti»* s m*$tlTV^5© 

[0 0 0 8] Sfc, MEMS 5 7-©fcS-f *I&*IjE1- 
S7tfe©ft&©^"&ir LT\ fiaj*.ff. tttfj#77-f'<IOl& 

WMEMS 5 7-©Afi*7-f- K^y^SiJ»fS 
#ifcfc%;ife*l5. L/^L, C©«t5*^jfeT?tt, Ttm 
^£#HBKAASft5«tt©f-+*/MwOl>T©#/<!7 50 
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-©llfeo^^('J;o-C, f-+^/urt©*^7-i« 

flS^-^^^Sfe/^V^fc©, Lfcft/^-tfS^fc 
S8£Lfc*UJ9HI&lwft5«fc 5£&MEMS 5 7-©£,g£ 
7 -f - M * ? $ 0»r 5 £ V yt#5$£& S C <!r & T'# 

fti\ 3ift*=*LTi*s*'<7-aJ**it-e* 
sa^S^Srattftsct'fcBfc-e&scD-e, ±ie©j; 
5 ft ^ -r - K'< y * «HW©ltai±*»-ef4*v ^ 

[0 0 0 9] *5S^(4±E©^(^SLT/£$n^t© 

x. mems; y-(o^m-r^nmm^iELx%m 

[0 0 10] 

©, *%ni^J:5%f9-&^IS©IHfH&B(i. £M© 
^^M^ft^©^^ h 5 7-Sr¥ffi±(-Eit 
LfcfSl ?7-7U^fej;Utf2 5 7-7MMU 
A7j£Jxfc}frf-§-£3?l x 2?7-7WeHSftS»L 

fcfflfrrsMiPSEtt-efcoT, $12 5 

$ tifc7tft^-©tii7j^ii^t±j-r 5 Hi**»ia^ft £ , 

-7K ©7fcfi^££*f Lfc#r -r h 5; 7 -©Sfctffi 
< <fc 5 K#tV A h $7-©SlflO#I^jiE{i|it 
[0011] *»*»S«fifc"Ctt v v^^S 3ft5c®©3t(S 
T-SW $ ii,fc*m ^-©PJiiM^Tt^ 0 7 - ft ir lc BBf 5 

**ffl*a©ttajns*^ft««#p^jii!ta6feii, asm 

»f^fl±, 3tft**«»S«tLfc«-^-f^h*7-© 
R»iB©A*^lll**llkttl«!6»fe©tttiiie*lcS-iv^ 
T«WS*i 4 *A*©BaM(d»6©i'*t*1«jE1--SIMfp 
^h»tLSJ:5l-ftS 0 fi3t»^, i^o, 

So 

[0 0 12] ±IB©^gfilCO^T©10©ffi#^ L 

*©-»S:^tti-5*»ttSKfc,. t$vt$mm>b<D 

^te7fe*2^7E©^lg^W1-SS7feffi-eS7feLT, 

3tl-o^-c©ffittflr«Sr^i-5ffiBfflf«^ajt, 
fU AftMlffltli. ffififlllB^j«aJA»fe©ffiBflfa 
<t, *^-f/H>5 5-©g*Hii©«©BaMtl^rt:$ 

«*©SI»tt«©«S*ttm-r5fi[fllil»ttliJ(BJi:. tt 

T-f^K 7-©R/KiS©Afi-r tL^^m LT«iE^^ 
SrSiH-SSIWOTSBi:, »»»&a*FIJ-eS*$tLfc«! 
EAfitffioT^-f A- h $ 7-©£*MS©fc&£S!Hip 
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[0013] A»j6»5«/*-Ctt, IS 2 5 T*Ktt 
J: 51:1*5. 

[0014] ±i2©»&®tCO^T©fi&©fi§;|SSi: L 10 
¥J£fi, f H7-7W ©£-r ^;vh^7 -©5#tffi 

— BWiUt, !2^7-7U'fO#T^^h$7-(DS 

5 yHBtttti. «l, 2 5 7HKttS8©'>*< t4>- 
9SWiB©ft«Sr»k$*fc«p©ilCltt*iJ:tKDt« 

[0 0 15] i»i»S*J*T?l±, $&2 $7-7WCE*t 
- Six. ■*OUXl*^7.-rO«-ffc«S, 2$7-|E») 

«&©'>*< t fc-*Jcj;iJSAtig©^-gS:^k$-e:3ti^ 
7-Mtttt^*3»t54H«|f*ift*Jft^$*LT, Gift, 30 

m£ti&mt}%'*7-&m-k-tzjL ? \z.^t^^ y x 7 

-©SJttffi©aa# 7 -f - K'< * * S *x5 <fc 9 left 

[0016] Sfc, ±ffi©f6iJ«^filc:ov^T, JfctefflHtp. . .. 
g&fi, ^l $7-igKjS3fcJ:tfSil2 5 7-iE»t;^L 
X, !HIP»*4:ft54S-7 % -f/i'h $ 7-©£&Bd©££I;: 
H-t-SKffllHtft*ix€iv^i5J:5tLTt)J:v^ c© 
J:5**J«-Cli. «-7-fyu h ^ 7-©£&fE£,g(co^ 
T45J*to4*.6ix5CtKJ:5, 5 7-flSgi§g©[6] 

[0 0 17] **^lc,tS3tflr*SEiJl»OlW**fett. 

±HS2fiL/c^l ?7-7K*3J:lfS2S7-7W 

T, IS 1 , 2^7-7W«#r^^hi7-iOSItI 
©£££f&HflN-5*tfc-C*>o-C. ^2;7-7Wt'S 

Ka*36*HJiBao*ffl«*(wS^v>T. H l > 2 
?7-7Mwm5rSltLfc#f^uhi7-©5 50 
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ifi<5< £ 5 £#tV h 5 7-©50hfffi©3££MlE8i[J 
[0018] 

i&m<onm<DMm) eit; #3gw©&&fc©^!i£ii® 
ica^j^Tttw-ra.- ei i f±, *»9i©s& i nm&mt 

©=» y *&2ft5cl£EiHLfc2o0:3 y y-^ru 
-<1A, lBi.Ktay^-^MlA, 1B©# 
*© = y ^-^C^LtfftOMEMS $ 7-£ 2& 
5E£SEfBLfc2o©MEMS $ 7~7K 2 A, 2 B i 

T, 7fc#*£S5<t LT©tf-A^7°y 3 t, uyXj 
K4i, imfn®$Ltit&kLX<DCCD4 t-V±> 

«tt£f&ttfct>©-C;fc5 0 **5, CCTfi, MEMS 
;7-7H2Aj:|H7-7Kl:^U MEM 
S?7-7K2B«:i2 ?7-7KI:ft§t5. 
[0 0 19] 3tfi#SElft»©=iy>-^TW lAii 

£iIi§LT¥ : ?T7t<b& , 3MEMS ? 7~7K 2 A ['fa 
LtmA^T-f^W 1 0B*s»«$'H. MEMS 
[0 0 2 0] MEMS5 7-7W2A(i v #MEMS 

^rwiA«»e)as6*tT<5*ft*oeift*ift 

*7t, MEMS? 7-7K 2BI1, MEMS 5 7 — T 
W 2AW&MEMS; 9-tfSJ»$*Ufc**#JCt"5 

MEMS ?7-T*SSSltLT=J y y~^7W 1 B 

^<F/?S©fifilcEfi$^5 0 #MEMS^7-7K 
2A, 2BlCgBfl$n5^^©MEMS >7-|±, . 

(MEMS) SflfftlSfflLTfKRLfc^&O 

7^^nr^h; 7-T'fcoT." ft«:6<J{C(i, ^ij^fi 
h-: > 3 J: 5 3£»$*tJ;ffifc9 7-^^$tt 

fc^Ji!)«Sr->y a^lfit-fttRit, »^I»«4:«8t 

[0021] $«^tt©f-Axyy y9 3d. ::-e 

H» 3tft#XlftS©a*W-ffi1l1-5MEMS$7-T 
L"f2Bt3!)y-^7WlB©l5l:#A^ > ME 
MS?7-7W2Bi^3!)y-^7Wl Bt^6 



7 

^f-5tt, I'VXT W4£iIi§Lfc3fc£§;)r J LT{iLft 
f£&££$U *©ffi«t«*«!l«lfiIJS6{cg^5 0 ft 

D-f y-^-fe>*Srffl^5J:5lCLfc*, #389! fid ft 

icg^v^T. A*«38J:a t lil*flo#MEMS 5 5-© 
EMS57-7W2A, 2 B©AA»tiPlC7-f - K'< 
[0 0 2 2] I2lt MflllBllg 6 ©^W*«|g«J«0 

-m*^i~7vy?m-Qhho a 2 ©«wtM-er±, cc 

^^TSttSffiflUffWoitftMSraiaLLT, FIFO 
(First In First Out) tt<DT-# ftMlZttlfc Ltcffi 
J#£U CCTfi/#tt (Xtt, Yft) ri^ffifUffS 

[0 0 2 3] S-fc, «9»ffim«ie«»6 Bl:ii. ma 
6A©Mi:iil;F I F0^O7-^®II:»)SL 

fei^t u :;t-it #tt (xtt, Ytt) ztizmn 3< 

/£MEMS5 7-7W2A, 2 BWgEftfCfcl^T, -f 

mVlt. fflA«0#MEMS5 7-T'£#t£ftfc7fe{f-*§- 
*\ itfali©ll4 6 (B) tC^Lfc roKj (DftmXMfc 

£3ft 5 Jtll*ijl*jl67r'f'<©37 

[0 0 2 4] H 2 £*i1tt«3«M*tti« (Xtt) 6C 
tt. ffiBWaiEttff|J6A*S«tUt453»lffiBfflf«ffittffi6B 

t-fStgt £ ftfc xttlcov %x ©ffifUffftfc J: ifljJJHffillfll 

C C D >( * - i?± 5 X* - * $ ftfcTfcff-i-tCOV > T 
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TttjtH»tta» (Y«i) 6Dt, YttlCo^TOffiH 

[0 0 2 5] fc-ttKoHTOMi" ftDx , Dr 

UTti, «*.HH5-iii3j%1-J:5lc, ffi 
glffaiEtggB 6 Afc i (ftgfflffiHff ftCttffi 6 B fcffitt 

*©*«©M««:SI*U hi*** 

ktfXZZo ft*5 % E5lCfi % Xtt^rfaldo^TfiLfi-f 
ftDxfc&at-S^&^f^Lfc^ Ytt^fofco^T 
t Xtt2fft©#£i: LTtttf ftDv 

[0 0 2 6] D/A^&SS (Xtt) 6EfcJ;(;D/Af 

(Ytt) 6Fd, ti^-rsttJiAane j^©trj 

*ft*«:D/AaSlLfcfU£, #MEMS5 7-K7-f 
^6G, 6Htw^^a^1-6o MEMS5 7-K7 
-^6Gfi, A*1MEMS?7-7^1A(D#ME 
MS 5?-£#U #D/A»6E, 6 Fi»f>Offl 
*(t#^l£i:fc«JE^*^PLT, &*©MEMS; 
7-©^^Sr|g»jfiJ^l-r5 0 MEMS?7-K7^^6 
H»4, W^fflMEMS$7-7W lBO#MEMS? 

#D/A^&S56E, 6 Fd>P>CDtbl^{f ■§■ 
tffitfcWEflT-i-ftHlinLT, #*OMEMS?7-0 

[0 0 2 7] 9AlttjEtt*3[9tt6 I tt, #MEMS? 
7-K7^/<6G, 6HI:i,fcoT!^i&$ft5#MEMS 
5 7-TW1A, lB^OWEf^, 
o^T*;h*ivK*ttoTKil^»6 J-fcSiS. St* 

^agB6 jii, ffiBM»«aaj (xtt) ectmxmn 
m'A&mw (Ytt) 6D-etfta$ixfcfii[ttTtuDi, Dr 
wap«jEK*» 9 «eb 6 1 -eais^aetbfcWJnajEfls 

AMiJfcit/ttJTJfijO^MEMS 5 

te**#D/A^ftiJ6E, 6F^Lt#*©MEM 

EMS $ 7-©ftft"fft**|]Ef 5. 
[0 0 2 8] Cit; ^^agB6 JT*HfT£ft3^il 
^aiCO^Ttft^i-^o fcfcL, C^T-I4ty^c0[§l4li 
*U:J;^^y^-^7WlA, lBfcit/MEM 
S;7-7W2A, 2B0DiBtt*ffi^L. Xtt^T&]tC 

i"5 0 Ytt*lp]lcov^TOAg-f^©aijf*-jfe ' 

[oo2 9] s-r, me (a) t^-ri^j^ 



=» V ^"^7K 1 AKMEMS5 7-7H 2 Aid 
^?Dix6^ff-§-coA*^^ I N<h U *©A;*Jj£ I 
<b ©ftff -§-£&&N-5 A^lffl©ME MS 5 7~£2 a £ 
-T3. Sfc. MEMS 5 7—2 a /5»?)(D^£5r : B : SS# ; l""t" 
5ttJ2KS!l©MEMS 5 7— £2 b h U ^©MEMS? 
7-2 b-eSlt$ixfc3ti J ffi*3te7 7^^©=«7©SBJ^ 
KSBKA^SttlSStttBt^ifci: t ©c CD^ y 

-v ; -fc->f-5±©£lJii££OUT£-f 5 0 ^ibtZl, ME 
MS 5 7— 2 a i»5)MEMS 5 7-2 T©HalB£:L 
liU MEMS57-2 b^fjCCD^^-ytyf 
5ST©Sg^^L 2 <t-f5 0 06 (A) fctt, X 

±©PJii£OUT£MEMS ?7-2 bT?S#t 
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[oo3o] ±ia©«t5**tffiii*si^r, S6 (a) ir 

fcSf3SII[36»e>A*tt*flt-fil, MEMS 5 7-2 

#MEMS57-2a, 2bT*KI^$ 

T«»e>IEliD«ritr*tfcffi«-Mi*$*L5itt>S:5 0 
3 MEMS 5 7 — 2 a ©Slt^fjCCD-Y^-i/t^t 

5±<osi»^s-e©*m-§-©ttJ»tt. 06 (B) 
1, L2fcJ:i;fnMa, fl&fflvvcfc© (1) ^T* 
[0 0 3 1] 



D=L 1 X t a n 2 a + L 2 X t a n 2 (a- 



#MEMS 5 7-2 a, 2b(DTtl^ga 
«^5®T ( | a | , | 0 |<1) % ±|2 (1) 

5£©&50Ui&« (i) • ^iiisfla-rs^ir^ig-cfc 20 

D=LlX2a + L2X2 (a-0) ••• (1) ' 
±12 (1) * SSfco^T, EfeLl, L2f4, #MEM 
S 5 7-2 a, 2 b©E«ds*S$ixHsrit*P©ffi4r» 
j£1-5£ii&s-C#3o Sot, #MEMS?7-2a, 
2 b-Of ttASa, J3tt, ±12 (1) * iS©HS{fc££ 
fc, te«g$M*fflas (Xtt) 6C-?&tH£ft5{£g-fft 
D, ©{fti: £/8^T, J: 9 fc^JKfctto-cJWi 

[0 0 3 2] £-f*&«)fc, MEMS ? 7-2 b©£,g£*-30 

LIXt an2a = L2Xtanv = 

} 

Ll:L2=tan { 2 0b -2 (a- 

::-e,.UI, I js I < l k-t&t, ±12 (2) a;© ★ 
Uplift© (2) ' aiciffiH1-5£i!JS^rte-?*>5. 
[0 0 3 4] 

LI : L 2 = 2 0b-2 (a-0) :2a - (2) ' 
&t-> MEMS 5 7 — 2 b <D$l8t&7b<?)Vtffli (fcSflfc* 
ii-rtltc^m) ICMLfcm, 4-«tt. MEMS57-2 
a©£S£flllLT> ^f#©CCD>f *—i/±>V5 40 
±0»SffiB# B««»jfiOUT£-a-t-5 «t 5 fcttte 
£o<5 0 Mrfcmzte, it^LfcMEMS?7-2b(D 
»^tW«lcUT, ffift2£tttt» (xtt) 6 c -CM* Hi 

Z*lZ>tiLm-ftlDi<DimOkte?>%-^ MEMS 5 7 ★ 

LlXtan2 (a - 9 a) = L2Xtany' 
= L 2 X t a n {2 
Ll:L2=tan{2fl»-2(a-0)} : 



8) 



(1) 



mmtnk<D (3) 



) 

/? I « 1 k-fZk, ±12 (3) 5$© 



^nSELT. 3fe{f-^©CCD>r^-v : -fey*5±(7)iiJiite 

ft # B flPj ar^ o u T fc-ifrf '5 »fi * o < s 0 
ffiflm»tttasB (x#) ecT-^aj^tL-s 

ffift-fftDx 0 i:&5£T\ MEMS 5 7- 2 b 

©aJte»fflttfc1"f>l,T*T<o El 7 (A) tt±i2©i 
5fc#1B&BI6 (A) ©^irfi^trLT^L/c^©-? 
*>t), 0 7 (B) ttttTCWlcq^fciBfcfc^Lfcfc© 
T?$>6„ ■!©,!:#, MEMS 5 7— 2 b ICOl^TISL 
it (ffjLfc) 3g0 B fi, 9Al«fiEK^8c>7»6 Id* 
5>©tti;&flf««:SK. MEMSi7 _ K7 / f^6 Hllja 

C©J:5 **tMIUw*»v>-CI±, (37 (B) 
flU<9, &© (2) S^atTs. 

[0 0 3 3] 

L 2X t a n {2 0e-2 ( a - /5 ) 
-j8) } : t a n 2 a ••• (2) 

-2a©fc«aMWfc-f&L.-CfT<. 118 (A) (i± ■ 
SBOJ: 6 (A) ©»£ifl«|fcUC*L.fc 

as (B) ttW^ttliflMB*fl8ffiSr^t 
fct©-T?fc5 0 r©i:£, MEMS?7-2al;o^T 
liLfc (-fbLtc) ftgeih. m$. LfcMEMS 5 
7-2b Oi^i:PiiaT 1 PPJD«EfflE*l& 5 SB 6 I 
a»fc©lii2Mff«£:£fc, MEMS?7-K7^^6GI: 

fc, i©J:5 4ttttlc*iVNTtt 4 El 8 (B) ©»fii^W 
*BB«J:t), 2k© (3) S;*s^Sti-5„ 
[0 0 3 5] 



0a-2 U-j8) } 
t a n 2 (a - 0a) ■ 



[0 0 3 6] 
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LI : L 2 = 2 9a - 2 (a-j3) 
Z.<D£o\CLX'&b*ltc (2) ' RteXTf (3) ' j£,(D 

CtT, #MEMS^7-2a, 2 b (rol^T©-f ft 
Ma, 0;S^ft^ftg£ii£ft5 o L-T, TftM 

a, 0 ^HiE^tl-SJ; 9 llfMEMS? 7- K?>f'< 6 
G, 6 Hlztott&mtmm&lkfct 
ft, »J^^##D/A£&gB6E, 6F^Lt# 
*©MEMS^7-K7'f^6G l 6HII^^ftT, «■ 
MEMS 5 7-2 a, 2 b ©A&*&jE#fT frftS. . 10 

[0 0 3 7] ±IB<0«fc9*-^©¥HStr^oT, MEM 
S?7-7K2A, 2B€#MEMS?7-©li^ 

tMDffilEZft r> ZtX, #MEMS?7-7W2A, 

1 B £t> LT^-T 5 ttl7J3t 7 7 >f ^© => 7«£KM 

[0 0 3 8] C©«fc5^»lHifi^|B^J:ftHr, #ME 
MS57-7K2A, 2B-CK«t$nfc*flf#fco^" 
TWfififfiaSrCCD-ry-^-fe^SSrfflV^-Ctjltti 20 
U ^:O(Sl[1Hll«SrSlCA*fil!l*i«ttftti*«(0#MEM 
S ^ 7 -©i" ft^SS: SBW^If jE1"5 «t 5 Lfc d <t 

[0 0 3 9] ±aLfc»13(t*»*ICfcrtS#M 
EMS ^ 7 — <D"f c ft^||^<OMiE^'feiloV , 'Tfi < $IJ0=PH§ 

£ft5tefiTft#3g£LT^ft^ (Di, Dr = 0) «£- 
fcli, «-MEMS$9-©ft*taWllttlri-6LTft« 30 

-< © a 7 ic*r ut*« is \z Alt $ ftx ^ 5 © a» 

(H4 6 (B) iztstfz TOKJ ©t*:B) , £4felCAfcf 
£ftT^5©d> (B4 6 (B) (CfcifS TNG2J ©ft 

[0 0 4 0] £©J:5'*#£-fc»±, M^fiE 9 ©^{ffim 
fc*1-J:5fc. A73ffi!lfcJ;t>*tti^{RiJ©#MEMS 5 7- 

2 a, 2b©^jE^^^a' , 0 * H, l^#^]E^S 
a' , 0' &© (4) 5S©M««:Stfc-t-ffiit©ag 
T*[^^lC»)^>LT^5C<bT\ mt}%7 7 4'<^<D%fa 40 
^©A^S^JSiJ-rSCir^^III-efcSo 
a' : j3 ' =L 2 : L 1 + L 2 - (4) 
-*-**>*>, fluE^a' , 0* SrWI^tft^UTt. ffi 

(jftjf, uj777t7 7 << y«D => riztt Lxytm *&mmz 

A#LTV>3 3 fc*. C©«fc5*#^-{CH, 

#MEMS^ 7 -2a, 2 b ©ftfiSr^OO^tt^JR-B: 
««t^. Ma' , fl' t 

■e. frfclcM-fft^^ttl^ftftjf. ttl*3t-7 7-f^© 

3 7 \Zft L TTfeff ##*4© ICAo T t * 5 £ « »T*# 5 © 50 



(7) mm 2 0 0 2 - 2 3 6 2 6 4 
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: 2 (o-fli) - (3) ' 

&MEMS 5 9-©AME«:^TifiJ:t\ 
[004 1] fflfPMM©tttt-^ftiYia:j8£ 
'LT^fc^»£©to©»8i#8j£ LTfi. tti^ftiJ©ME 

ms^-©^!^^^-?^ tti7j7t7r-r^^© 

- til, ffl^7t7 7>f^©='7IC^tT3t(f-§-^SjtJ^ 
#t$ftT^5M-Cfcft«, ttj7J<fflMEMS ^-©}f 

jEft&e- tiLmmfttfiiimxtfitiiztiz&wftiD 
tomm*. ^© (5) xticft^iricftSo 

[0 0 4 2] 

D = L 2 X t a n 2 )9 ' ±rL 2 X 2 j3' -(5) 
tfcoT. ffl^fillMEMS 5 7-©^a*iEft$*3ti:t 

(5) a©B8«KftoT«fl:l,«V^Ktt 1 t±J777t7 
7 ^ /<<£> n 7 left L T3tft » A o T V * 5 i t \Z 
#5©t\ £©«f5 tegTft©^Cfc^ 

[0 0 4 3] $^(1. ttl^l7t7 7-r^<©=i7i'*ti-^7t 

fi*©AW*tl!8fi % ccD^^-viryf-sxitefts 
■B««:a^«ffJ1-SCi:1>BrttT?!b5. i-fcfrfc. CC 
D-f^-^-fe^f-s-eftbiiSHtttt, WjttfHi 0© 
T«t^%i-J:5fc % «ft*©#A#ttt« (OK, ngi 

~NG3) fcf&£TSfcflSi-5©T?, Wl^lDtSt 
ffiH"^S*dtLTV^l^»fr, CCD-f^-i^tyt 
5©Hi^fi TOKJ *fcf± fNG2j iwfo?>J; ^tcig^ 

w*nn^ts - tfcjfea. c©Eugw*»**fj»j 

[0 0 4 4] AfllliBttttl^i: LTji, ^ij^«m 

ffiflHff«gEtt«6 A«|*^©ffi«ft«f±^7 h Ui? 

IBtt»6 Btt'J^^©M4g1ffaii^©S Sflfifjil 
fa[5]{fg(cA7J-rSo -t LT, ^ffi'WttSlfPlHliSd^wttl 
Aist^n-u^tw Mittltax^^ft 
5 c c d -< * —\ y± 5 h i%tzm&<D mm 

[0 0 4 5] ±IH©«fc 5ftH«WHllCj:or TNG2J 

©^<idWJ$ftftii ( i^^-rsMEMs $ 7-<Dns. 

ffl^T, ffl*J#77-f'<© = 7lc:#f**ft#-©A*t:K 



10 



[0 0 4 6] ^ft^ BlOfcfc^T. ffl^)t7 7^ 
^l-»LT*tt*tfM^7JtUTV^5 TOKJ ©#fi 

TNGlj ccD^y--;tyt 

ij ©*iffiS:*usiJ-e#S. £© TNGlj ©#tsf2, HI 

1 2 l^l" A^fII©MEMS $7-2 a©Tft 

Ma^ ttl^{RIJ©MEMS i 7-2 b©-ftl^gj3 <t 
*»I»-SLTV^5 (a = j8) Cir!Cft5 0 C©a = )9© 
tllifltSh #*CMEMS?7-2a, 2b^ 
IB— ft*T»i»L4^6-f^©*|]ESrtT5r kifssmiz. 
ft5„ *ftfttt4, &MEMS 5 7— 2 a , 2 b ©HiE 
3£a' =j3' f± % ±$<D (1) 1 ^it), ffittH5>tt 
m«re&ffi3;ft5te»-f*iD&ffl^-CR© (6) iCT*^ 

[0 0 4 7] 

a' =]8 ' =L 1/ (2XD) - (6) 
Cl*lfcJ:!J, ±i#Lfc (2) ' Sttocfctf (3) ' jK,<DM 

Hfcft*. £fc, »l*»8»C:fctt5£MEMSS5 
-©■f*i/ft«©*IE*«feolBRHki:v^jiatov^Ttt, 

[0 0 4 8] fell #MEMS?7-7H'2A, 2 
Bjoit^CCD-O— ^-fe^f-5©Efil^Ol/ , «T, LI 
«L2©BM*asj*9a:oJ:3-e*litf. ±3fiLfc 

(i) ' s;{^LfcBB«r±$b^fto (i) ' ' 5£ic£ 

D=2 (b-0) XL 2 - (1) ' * 
C©«fc 5ft»^tt» MMEMS57-7K2B 
©&ME M S $ ?-fcol*T®*A£-f ^*«!JEfi|fflI1- 

T*fc5o ft*}, ±|E©^tCli N ffl^lWJMEMS$7- 
©*f lE^S 0 ' i: L-t\ 0' =a-j9=D/ (2XL 
2) fc-*;UWfJ:V\ 

[0 0 4 9] Sfcfeli, L 1 « L 2 OHfttf £ 9 >£o 
<t:>T*fcft{f, _ki£Lfc (1) ' SCI^LfcBBflifiSe) 

ic&© (i) ■ ' ' scfcisfflrsciaswefcs. 

D=2XaXLl - (1) * ' ' 0 £J 

i©«t 5*»^Jwtt, A^fl'jMEM S $ 7 — 7 2 A # 5 0 

©#MEMS$7-lCOVNT©^S-fttS:ffiiES![^i- [0 0 5 4] 

D = LlXtan2a + L2Xtan2 ( a - /J ) 
D ' =L IX t a n 2 a+L'2' Xtan2 (a- 
Sfc, I a I, I )3 | < 1 t+S-i, ±15 (7) (8') 58tg-efcS„ 

^©K^fi^o (7) * (8) ' afcistGH-siiaspr* 

D = L 1 X 2 a + L 2 X 2 (a- J3) 



(8)" mm 2002-236264 
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ftfc\ ±IE©»^^tt, 
©fluEftfia' irLT, a' =D/ (2XL1) &-£x. 

[0 0 5 0] *«W©IB2^»«l!8^d^»5*(i 
^-^§§©S!l^fi{CO^TUiK1--5o II 3tt. SB 2 

^js^ffi*^^7feft^^©»ge©^5«^^ 

[0 0 5 1 ] El 1 3 £*5^T, $ 2 m6Jgffi©«figtt, 

*:/y ^3t3y>-^7K 1 BOF4l;t"-i^7" 
y^^3' ?:^l;#AU £©f— A*7°y 3' 
T*7>ll$$i^fc7^:^^^XT^^4 , ^LTCCD^^ 
-i/±>-^5' V%?tLX, §MEMS?7-7W2 
A, 2 B-CSIt^^fcTtff^-ICO^T©^©^:*^^ 

«t5J:9iafct©f$)5o 4*5. *ffclwttrtfcK' 

-A*7°yy*3' x ^X7W4' fcit/CCD'C 
D^3, U>X7K4*3,tr;CCD'f y-^-feV'* 

5 <t^©t©-e$>-5o 

[ 0 0 5 2 ] ±f5© «t 5 *«ri6T?*±, f-A^T-y y 
f f StS^^MEMS 5 7-7 W 2 A, 2B© 

^wffiBtira^t-rtftttisHSM-fnD, d' ©fe 

l^ot, A*flB*S «fc t/ffi*ttiJ©=&M E M S $ 7 - ©M 
9 , ±&bfc!BlllifeJgl!8©i§£© 
J: 9l:MEMS 5 9-«ra«W^'»*»1-jKB«sjfc< * 

[0 0 5 3] AfrWlCH, ±$©EI 6 ft iflC^ Lfci§£ 
iRHKfcLT, AM©MEMS?7-2a©f^g 
ft a, a*«OMEMS$7-2b©filMS:n 
L x MEMS?7~2aHMEMS?7-2b 
STCffilifcLl, MEMS$7-2btf»e>CCD>f> 
-v : -t^5ST*©SggfftL2i1-?»„ $^fC, ca- 
ll, MEMS$7-2b*>f ) CCD-l'^-ytyt5' 
L 2' C©^^-, #CCDfy- 

5' ft^nsiMffl^titt^ti^i 

fiTtlD, D' KIKL1, L2, L2' fc<fct/-ftl 
^^a, jSSrffll^Tft© (7) (8) *.V$ttZ t &X 



30 



(9) 



15 
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= 2X (L1 + L2) X a -2X 
D' =LlX2a + L2' X2 (a 
= 2X (L1+L2' ) Xa- 
±IE (7) ' sSfcitf (8) * St©»tS*SlC 

5l:#MEMS?7- K7>f^oEPJn«Eis^§^ 
T, fMEMS;7~2a, 2 b ©AftttlEjtffrfeh, 
5 0 

[0 0 5 5] ^roj:5l^2llife^(c«tit^ t-A 10 
■A-fVv9s ^yX7^^fcj;^;ccD^'^-^t>t 

LfcC #MEMS 5 y— 2 a , 2 b Oft&MuES: 

^©J:9l:#MEMS^7-2a ) 2 b ©fc£&3fiiWfl«j 

[0 0 5 6] ±iE»2Sat»«ort;fflffiifcov^ 

•C»iWLT*s<„ H14», *2Hlfi^jfi^Blii-t-5l5 
lCO^^COgg|5M^^1-mB&l2lT-fe5 0 014IC*5 20 

%{%^<Ty—W^XT^>{ 4' ^LtCCD^y- 

fct><D-C'£>3 0 C©i^MEMS?7-2b^6CC 
D^-v-ir^S ' ^-C-CDSglftL 2 ' f±, MEMS 5 
7~2b7>ib, tf-A^yy y*3, ^-7^7-7, 
fc'-A*7*y 3, CCD^>-ytyf5' ST*© 

[0 0 5 7] ftfe, EI 1 4 ©##0!|-Cf±. ^-7^7- 
7T'tff'9iI$tVt*-A^-7 0 y y^3T?MSilfc)l5S:C 

tfHl 5 KSrj-J: 9 fc % A^lSU^ y y-^TL^^ 1 A 
tMEMS 5 7-7K 2 AOF^tlt'-A^yy 
3' SrBEfiU ^-7?7-7T*#T<93S£;*V§-MEMS 
i7-7W2B, 2A-CK«tSitfc*ft^S:K'-A^ 
7*yy*3' T^LTCCD^-vHrV-tf-S' T*g 40 

[0058] 12116(4, %2 mmmm^mm-r 2 <d 
tt3t«8*»e>ttntsn5**sffl*«03 y m 

—J*X7°})y9 3s titfj{||©MEMS 5 7-7 W 1 
B, AMJ«MEMS?7-71/-1'1B 1 t'-i^7"!l 

^fe^/c^wvXT W4' ^LTCCD^^- 50 



L 2 X j8 - (7) ' 
-0) 

2 X L 2' X J3 — (8) ' 

fct>©-c*>5. :o|^ ccd-t *—i/±yv-5-?'& 
(9) 5£-caHNLfc#T#. Sfc, CCD-fy-^ty 
(4. ft© do) sc-e«i-ifciJ-e#s 0 

[0 0 5 9] 

D = L 1 X t a n 2 a + L 2 X t a n 2 (a-jS) 
1 X 2 a + L 2 X 2 (a-0) -(9) 

D' =LlXtan20 + L3Xtan2 (a-/3) 
1 X 2 0 + L 3 X 2 (a-j3) ••• (1 0) 
ATJil'J^MEMS 5 7-/5^CCD-f y-^ir^ 

If 5' £T*©S§ll£L3i:L-rv^ 0 CiDi^Wl: 

*i^T fcSdJfc LfclB 2 MMMWMm&k ffl*e>3&£*tt 

[0 0 6 0] Ell 711, H2^«gJg«6tBi»1-5»3© 

«*4' *sJ:tfcCD>f ^-sHrff-S' dSK»te»*v'*< 

©T*fc5 0 C tiJ7JiRiJC0MEMS ^ 7-^-6 CC 
D >f ^ - vHr yf- 5 4 -C(D^m L 2 jJS C C D 4 * - i?± 

D' 

[ o o 6 1 1 ftfc, *mmMM<n% 3 

ffl Ufc*ffi#©tt«MR*»-45-MEMS 5 7-7 W 

L, ^O^-^^&glllfcMEMS 
[0062] S18J4, f3 %K^ffiA^^%m«-$4ft 

«©W«iW©±#H»j«*3i5-MIE*H-e*>5 0 ill 8ii 

4 5lc*Lfcft*©#i*tlBI«Jc, »co^y>-^^ 
2^7c(CiBgLfc2oO=i y t!-?7W 1 A, IB 
i, K#3!)^-?7W1A, l bco&*c£)=i y y — 
9 \ZttfcLtzW&<DMEMS 5 7~5r 2 j^jnt^iatt Lfc 
2o©MEMS^7-7l/-<2A, 2 B £ Srfi^&ib* 

= ^-^7W 1 Bfc«M*$H5ta*3t 7 r>f^TU 
1 0 B<D'&&lzmrtbtlZ%:Z>7°7 7 U<< lli.tt 



(10) 
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^/77W 1 1<D&%$77 1 l-cattSftfcjfe© 

mm 2<D&tu&%&m{L^ a^^r-r^i^-rs^ 

ft#©^^1»**IJJSlJUT«-MEMS$7-iatlSBl 4 
A, 1 4 B £»P1-5itif&&JP^ 1 3 t &ft*.fcfflfp£ 

-7K2A^|H7-7Kl:ttaU MEMS? 

^-TWI^SL, MEMS 

5 y-mmn 1 4 i ^ u me 

MS5 7-Wtt»14B#«2 5 7-»»»II«S-f 10 

So 

[0 0 6 3] ^7"77W 1 Hi, fflM7 7 ^^7 
W10B ©#!Jl73)t7 7 W /<li*HS Lfc«»©3fe# 7 

1 2(C^btt5> 0 *^!7-«Hi»l 2«, fifij^tfiai 9 

<D&m±.m^-t£ 51-. **7°77wi i©#^ 

S36!ftttJ»l 2 A <b, **3tfttt|£ 
l 2 Ad»5> tU* $ix5BSEffi #I^«*-T5 I 20 
/ Vg&« 1 2Bi> Sr^i-5„ 0 1 9 T'fi 1 ffi 

OOtetftttJSl 2 A*i«fctf I/VlEMl. 2 B^W^L 
Tfc5;i\ Hl&lCte, jt*/77M 1 1©#**7"7 

1 2BiS*^7-*ffl»l 2MRtt&;ft-C^S't>©fc-r 

So 

[0 0 6 4] Jttfefflttffi 1 3 fi x #J;tf50 1 9 roq^j- 
tti::*W\fc5fc, A/DSE3H81 3 a, x=»- K08S l 
3B\ *-^K0ISl 3C, it&HIB&l 3D. 30 

MWt-i^rtiais i 3e, MiPEiaieiei 3 f 

LfclBI«O«iilt*«*.T^5fc<0i:1-S. 
[0 0 6 5] A/D^^l 3 Aft, tt/<!7-tfcttl«l " 

tiZkbbfcs 3BJit>aS6Jx5. 40 

- K03gl 3 Bfi, A/DfMl 3A^f,Ofy^/v 
ff^-trx^- KLT^-^KIelS&l 3C|CtB^i-5 0 * 
-/VK0S&1 3Cl;ll ( Hlrg©ffiR»©*ns/*fi#c 
LK#A7j£ilT^T, 7*3- KHIJ81 3 B*»e>0Daj^5 

mis 1 3 c k*s^-c{i ^(sy** tisi^iiijtt, 

M-f 5i 5 4#MEMS 5 7-©7^- K^y^WfP 

50 
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[00 6 6] JttHelJg 13DI1, A/D^&8 1 3 A*J 

J:tf*->uKISI&i 3Ci»e,-tixWa56*iT<S^ 

•7^*WIPte*±jSflB 1 3 EfcJiiWWeftlal 
J»l 3F(ce^5!e]lfST$>5 0 C©Jt«!lsllSl 3DI4, 
•JWtt&tett, 0*Jx«A/D«§ll 3A^f,©7y^/u 

ffi (MfflftottBEtt) as*-^K0»i aci^of'i? 

[00 6 7] *«>^^«»flr#4i*»i 3Ef±, itmm 
s& 1 3 Di»e.©u*flr -*§•© w^w^dt* 
m#Sr±^1-5 0 #mems 

? 4 A, 1 4 B<DW&irh\J/Dj3t?>'ir 

2 1 X, 2 1 YCD7J Mit£»p-f SfctoWffi^T'fc 

•T5MEMS S^HBtoSlJl 4 A, 1 4B^g | 9#ltib 

[0 0 6 8] MIOSES 1 3 Ffi, #£>^»P{f-5§- 
3E#fttfe[Blttl 3D*»P ) ©Hi*fS-§-©U'<^ 

lc*fLT#<7^ ne«ri«ans*s*^y^iitwm-» 

flr»ti-S) ^^©^fc&fcSJI^ lt«0IS 1 
•MWt*£fifc» 1 3 Efc ±U?ir * 1 3 G(C{5^L 5 fc 

fc©[5]jfST*fc5 0 ^©J: 5 y**Hiift-»4 

SEfciUHrL^* 1 3GiC{5^?)SS(CO^T 

14**1-5. 

[0 0 6 9] MEMS$7-isSjSiJ14Att, 
!IS©AM©MEMS 5 7-7H 2 A&ffttfflffi- 
5t>©-C&3o £#8)1-11. MEMS57-7W2A 
O^MEMS?7-|;^$ft, M*Lll01 9©4>J£ 
tt#fc5WJ:5£. tu^^20^> Xtt^iRj^fSL 
'fcU/D*!»^2 1 X&J:tfD/A£&S2 2Xi, 
Ytt^fSjtC^L/cU/DTJ^^^ 2 lYfeiVD/A 
£1*82 2 Y£» MEMS?7-K7^^2 3^tt 
S. MEMSJ^-IlSHBIt ftiS^&& 

8©tti7j{iijroMEMs ? 7-7W 2B%mmmm-fz 

t>©"Cfc5o ;B:ft#Jl-te> MEMS?7-7K2B(?) 
^MEMS^-I^^T, ffi|x.ff01 9©TS9J 

^i^-r«t9iw; x«i*[R]tr*rjc£:Lfcu/D*!>y^2 

lXfcit;D/AiM2 2Xt 1 Ytt^lSj^mLfc 
U/D*7^2 1YJ3 t tU!D/A»2 2Yt > M 
EMS5 7-K7^^'2 3i: v ^W"T5 0 **S, 019 
(73&MEMS 5 4 A, 14BJCH, 1 O© 

MEMS? 7- ^#JELfc«|*©* 

[0 0 7 0] MEMS ? 7-H»gl5 1 4 Air K It 6 tl -5 
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MEMS5 7-TW2AI^E«Sixfc« 
fOMEMS $7^©5*>©WJ##fc£#-5MEMS 5 
7— SrSftU f©MEMS $ 9— KatJSLfcHBr/P 

* * 2 0 ©ajRftffti, *x-«i7-ftffl»l 2T^ffl$^ 

«* s #^.e>it5Ci:tCj:o-CK3e$^5o MEM 
S5 5HB1MR1 4B£tt, ±IE©«t ofi*]/*;* 2 0 
jWRtf&ftTlvfeV^ -ftj^ 3feX!7-ftHJttl2-e 10 
&ffl£^5ft©a^7^*^ft£3<b, *r*Uc*t/£;-f 
5MEM S 5 9-7W 2 B ©MEMS 5 7— # 1 oil 

[0 0 7 1 ] #MEMS ? y—WWi% 1 4 A, 14BI: 
!£{tib;ft5U/D#7y* 2 1 Xtt. it^»Sl313^^ 
&©#7>*flJ»te#W£oTMEMS 5 y-<DXitt*- 

^2 2XI±, U/D*^^ 2 lX^f)OTi?>/^8 
&tltc% 7 V*fg£T-}-ni5''fi||;:^g!LTMEMS $ 7 20 
- K7-f ^<Itti^/-f5o U/D*i)y^2 1Y 

EMS ? ^-©Ytt^lfOtwOl^TWv&F^te&ift&nS 
fctt«^S*, *©*i>^«D/A**B2 2YK 
D/A«»»2 2YI4 > U/D*^y^21 

^LTMEMS; 7- h'7'('<lzmt)i'Z>o 

[0 07 2lftfc, ftU/D^^^^lX, 2 1YII 
II. 5 7-HSii£©ft±, ?-fcfrfc % 7-f-hv<sy* 
l^MS:fill$-frSfci6tc, Atti/j^-^/WcjefC^fc 30 

^TfailJfii-S^tti-S. &MEMS $7HE»fflSl 
4 A, 1 4 BC»l7&il5MEMS $ 7- K7>f/<2 3 
11, jfflStSMEMS $ 7-OXtt^4fcttY#*[S] 

ttffiH»i-sflr*€:4i*-f5. #mems =• 7-mmm 

4 A, 1 4B^4j*$Jtfc»»«»«-§-|±, #MEMS 
?7-7H2A, 2B©afri£-*-5MEMS$7— 

[0 0 7 3] SB3£ffi^ffi©»m::o^-Ctft9J1- 

t A7J#J*3 «t tf£tl7J{i©#M EM S $ 7 -©^.g k<Dm 

t>*l±l73ljliJ©#MEMS $ 7~©^aS:ftji'fk-r5!£J.S*s 
$>5 0 kZ?>X\ ±$©|gl4 5\C^Ltz£ oteafrytM 
©«Jfi&fco^#£fc»fco^-n±,-B2 0 (A) 50 
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A^fflO*i«tUflti^(B!lO#MEMS5 7-[Co^ 

A*«OMEMS5 5-©«aEfttC#i-5ffl^ 
^7-©^^ til*l!8©MEMS?7-«M» 

#1-5 ffl^ft a* 7 -©£{fc t aszv * 5 - t * < 

[0 0 7 4] ft*J, B2 0l:il, #MEMS ? 7-CDX 
*ft^lR)©^SSrmii$-friti^cDai*3tA7-©«05 
10 «^&^Lfc#, ±!E©«H±fifcMEMS $7-©Y«i 

fc. A*«MEMS*7-©X(I (Ytt) #fi]©££J: 
tli7J{SlMEMS 5 7-©YSfe (Xtt) Xfa<Dmgk$:£ 

$e>tf±, -^©icmems $ 7-to^rxi#fi 

tti^j{RIJ©#MEMS $ 7~©Xtt;£!R)©fcfi&&ffc (Y 
[ 0 0 7 5] 0y*.fi. H2 0 (A) ©P ljSfcjjrf-J: ? 

4ttt**^i7-is#e»*tTv»s*rtB-eit % s-f. E120 

(B) lZifrf£o\Z y ttj77{fflMEMS5 7-©&g£@ 
Si LA77WMEMS 5 9r-©A««r«aELTiti*3t/< 
!7-«s**i*5P2^©ttttt3)l5il-5. 0 2 

0 (C) l£^-r<fc?fC, A77illJMEMS?7-©^^^ 
@£<h LWtjIMEMS 5 7-©A5*WSLTUi*3t 

30 9 , ttl>33t^7-*s**ic:*5 (%ft*£&#©ft8l£: 
ftlAl:#MEMS ^ 7— ©ftSS:S!llli 

[0 0 7 6] ±15© i 9 * 3 »7El!©Jtete-!HEifeS§Ko 

Mmi 3©*7^*«lJ#fi#±^|iIISl 3E*3«fctJ<£ 
SMfPEBl-SFfcafflLT. &MEMS $ 7-©A& 
"f *U©*jE1H#P#fr*ah,3. EI 2 1 H^1-*^!fT-(±, 
afr^WWt^jfclllKl 3E©fl*jdtR*£LT«tt 
: o S^(h1S&1 3E' *s»ltfe^S;- *fc, EttfflfflBl&l 
3Fi;o^xii, Jtttiat&i 3D-e©itUi^m^^-t-fM 
*jWittSC«!l*Pft*4fiK» 3 OfcitfH/L&ttilHlBg 
3 1 ffitt£t^t^f^gB 3 0 x-± 

BfcSii5ffii4RtelHfflift#3»sSttS<ElllKl 3E' fcffl 

^$tt^o h/l^{±j[hik3 iT?«t, tbttmei 3da> 
^^!* r »«fli*«i#iai53 2^tti*$*t5ti't>t. s 

ttS^lHlSg 1 3 E ' ©ftf^Srasa^i-Sx w -tr-7*/Mf 
0 #asSttS(E@K 1 3 E ' ^tt}77$^-5 0 iru^^31t^ 
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ft ^®m®$k 3 2 -m, H/L^ffl[EijiS3 

£ftT-fc ? 1 3 G&® *) Wz.ZMiRiB-%fr$LI&£ 

33(^6^6. *!jaia±tfnii8 3 3tt. ^s-rtLMjE 
@Ki3E' v>mtt-z*im^~$-z>'<*-z?!vm$r*mti- 

■j-S- 4*5, #J®£±*f ®SS 3 3 ^ibMfcS&HJSS 1 3 

E' l;4x.? 3 tl5-r^-7 f /Mf-§-|±. i?U**8jRft# 10 

W0SS3 2a»e>©ajAft#iijstTai*tttti6s»!iiPS 

[0 0 7 7] JtfB© J: 5 &IIimjft*fl^fcMfflm 
13 "CI*, MitfH2 2©^>f $^^ + -HCgrr«t 
3fc, l*Wt»ttev^TJWlPII!ttflr#*t*i«|4± 

HTais 3 3 \Lxti £*ts 1 , ajffljfcitfiais 3 3 #j 

5i^. 4&t££iE[e]8g l 3 E ' (^LT-f^-T'Vu 
«**#i5o C^J:9«.«oiM«Hifp3jsH»6S*t 20 

l 3Gtr^-x.SJ:9^tS;^Lfcds, a.fr^lt© 
®'>£^^5#?^Down{f#£#J»Hit£: LT-£ 

[0 0 7 8] iru-** 1 SGfc^&fcftfcybfr^Up 
fS#tt, #MEMSS7-ffi»SFUl 4A, 14Blr^9 
#17^*1, MEMS?7-IlSl4AI:ibtl^') 
Up ft #14, £(b\Z±l"??2 0TM<QfttfbtlX 
Aft-T^©.W#P»*fc45AA«©MEMS 5 
JSUfc|HlK^oy^{Cj||P,jx5 0 MEMS 5 7- 30 

W«HP»*t45tU*fll|OMEMS$9- (*^!7-tt 
.UAl 2^tfJ;ft?fc^!7-©*=*£ff 

©IU2 OlC/^Lfcct^i^, MEMS5 7-©Xtt*|fiJ© 

%<D-tlVl/$\l pft#iS. MEMS 5 7-iE»lfei 4 A 
©X«Kffl©U/D*«>^^ 2 1 XHA^^^Sr 
5o 40 
[0 0 7 9] #£V^Up{f#©A7j£§:f7rcU/D# 

^JD$^, tt*l>>^«i5iD/Aa!lM82 2XCa*Sn 
TD/A£&£*15„ ^LT, D/A£&3§2 2X©ffl 
*WMEMS ?7~ 3|C366>*t. U/D 

*T7^^ 2 1 X©*!>y^ftlCl^;CTA^lS!lMEMS 5 

7 -© x wtj[^©^ s&mm-t z> mmmmt s 

-ft, ^lb$!lWf#*SMEMS 5 7-7V-f2AI:^ 
e»^5o C^«fc9, AAlOMEMS^7-7W2 
A©»5MEMS ^ 7-©Xtt^i;o^TOM 50 
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5tti^(|ljMEMS 5 7-TSft$iXfc^f^-©tb^7t^ 
7^'<fcl6££;fcfc3feft#tt, ■£©-«B#3te#:?'7 l 1 

^ 1 2 A-eg*S;h,-C*A«!7-fcfS tfcmSfcff##3g£ 
L, I'/V*««l 2BTMtffi«tlw^*SttTtt:tt«W 

[0 0 8 0] W**^7-©*=^*S*|CJffi:tfc«JEfS 
#14, *t«fW»»l 3©A/D^fgl 3AtW* 

ft^»w«*sjtTJt«ia»i aDfcitff'a-Kiaisi 

3BlCj£bix-5o tbttOlSl 3D(wfi % A77$JMEMS 

ttJ2»fc'<!7-fcf& Dfc«fiEtt#s*-yu KHJ& 13CH 

ttttasfTfrftSo *LT,' A/jiWMEMS 5 7-©X*4 

# < 4ofc#^{CI4. ifc$fc(5|8g 1 3 Dfrs^ W*/V©ffl 

<4> JtlfcHlfcl 3Dd5n-u-</ixOtbX)(t#Sr^84-r 
5. 

[0 0 8 1] ::t\ ±^-f^l3Giz^mH.kLX^- 

^yt*r>>^u P m#^«fct) x a^^-«!7-^ii7ci-s 

^/i'©ft;tiff#l£#LT;&£:^Upff#£:£$;U d 
- U"</W©tb7jff #ld*f LT* $l/#D o wnff^4 
4: 5 * >?MWm l 3 E©»fftK " 

[RUC«<b Lfc»^|Cf4. JtttlilKl 3Di>?,WA^^ 
,/l'©ttl^ft#lw*rUT*!7>^Down{f#^^L, 
n - ^-<^©ffl7jm#!;*t LT* ^^Up ffi#^±iijc 
-T5«t9l^l7y^iWft#^lHlSSl 3 E ©»«**£ 
5rft 5 £.giS*>S. 3 © «t 9 4tj "7 ^*tt»ft#±filfclEl 

14, »Sm951 3Ft«ttS(Efll^jiftS|J3 0*SK(t 
Tfc 1 ?, Jt«SIBi 3Di»€»©UJAft#asD-u^</u-e 
*3C£#ifcffl$;h,5£ffittKlE|HlJ&l 3E* ^S^»J 

0K13E' «rSte»f^S*/jrv^J:5ti-5«ttS«g»J 

HPft#-**4rits*tx«ttseig»i 3E' tabtta. 

Cfttc4<9, ffittRteEB 1 3 E * ^Rtettf^LTWi 

^KS-ewt, *^^^-iw»ft*4j«iii»i 3E©aj77u 

^/^'sitttlaHSl 3D^e>©a^fi#©i«"</vii5 ift 
oT, JttfelBlJgl 3DC/^ ^-</^!li^^C*tLT/^-r U 
^/P©^7>7y^UpfI#, JtdElBlKl 3DOD-^ 
ttl^lI^j-LTP-l^^/Wro^^y^Do wnif#^ttj^ 
«ttS<ElslK 1 3 E ' dSSte»f^LT^ 
51S^T*{4, tblSflHlgSl L--</Ptti73{C>^LT 
D-MM*^^Do.wn|*, MstSflHlKl 3D© 
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[0 0 8 2] ®mmk LX<n$i?y?u P m 

#I^LT, Miff HI 2 2<D^t,~t 2 |^1-i o 
i-Zt. «tt££j[H]&& 1 3 E ' ^S^^$-fr5^-T l> 

^/v<Dm^smm^tm^ir^ 0 zti\z±<o, mnmt 
ltw i/^tDxtytupm^izmfeztix^^tzj} 
t^zmmm^tK ma t , ~ 1 3 tc^-r ± 9 k ?- ^ 

3G, 2 O^LTMEMS ? 7-12*1351 4 A<DU/ 
D%$>? 2 1 Xfl^ftSo ^LT, U/D#-7^ 
2 1 X©#-7>*{t©M'>fc<fcl^ A^llMEMSi7 

-<Dftmfrmmmtemttem%fa\zM®ztixmjjyts< 
m t , ~ t , t^-r x ? it&Hsg 1 3 d ow^ft 

W</Ui:/«e5 0 Z<Dit$t®&l 3D©^ l/-</KZ) 
ttj^fff-^i. «£i|te[H)!§ 1 3 E ' (CioTSte^^T 

D-W/^r) >!?Down f|^ LT#£^flJ$] 

{f -^£/$®S§ 1 3E^^a^^tl5o ZtDtiKX^y 20 
^DowniflC^ot, ffl^ft^-^fe^Urifl- 
5$T' (SI 2 0 (B) mm) . A^HJMEMS $ 7-© 

[0083] wA*^<7-*t«*^ai-sa», 

»i. 0.2 2©^FHIt.~t.^-f-j: 

5c -©itifclaJSgl 3 D0Utfjl<"<sL'0)'N<<j&>&n .. 

©£fcfi> MfflgKlallgl 3F©H/L^ttl[H]SS3 IT* 

InJSg 3 2izmbt%Z>kki>\Z, M&&m®®l 3E' tC 30 

fr<0 lcH/L^ffl[USg3 1 i>bSttgtelHlBi 3Ef:r 

$*L5o ^LT, -feU^^WR«#«I#iai83 2-CI±, 
H/L^WIhIK3 I^t>©f§-^©A*JCJ;5, ATjfRjM 
EMS ^ 7^©Xtt:£fiKo^T©fc&#*jg*:tfcfl6t;: 

©!§:££ A^IMEMS $ 7-oxtt;friRja»&ttJ;W»M 

EMS 5 7-©X*«lli!0»)#itS«#Pflr-9-iJ4j*$ 40 
ftX-tl/?? l'3Gllg|P,tl5o 
[0 0 8 4] 4*5. CC"Cf±H:|S£(ElSSl 3D©ttl73<i-5§- 
dSn-U^W^tetfc^-CA^flJMEMS $ 7-©X 

fllfcff, J±tfc®8&l 3D©ffi^ff#^c-U^/H^i: 

fc^©w#P*-f ^/n?* •> >2umfe%%uvy# D o 

wnttt«>6*')^Upflrtl:a>)Sit, ftoWJIP* 
-f^/W-e, JttfcHIggl 3D©(±l^ffi#^n-U^<yKc^ 
CSSmfW^i: 4-5 «t 9 Id A^flM E M S * 7— ©fc 
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[0 0 8 5] ±|2©<t9lCtTA^ffl!lMEMS $7-© 
X**-rtJO^ftlBfp^Ti-5t, ftt, t5^©l2l2 0 

(C) I^Lfc«t5*ttl*ftlMEMS5 7-©Xf4^rS] 
©«ftJ*9#A;W?lMEMS ?7-©i^t^f|CU 

5 5-©xn#fo©afiasM*$*i,.5. s&k. #me 
ms 5 7-©Ytt*[S]oMi;o^tt > x#^r6]©# 
£ £ R#£ LTtti^ft/* bftZXo lzfflm% 

ffoZkX\ #MEMS5 7-©ftfi*5M{tSnS. 
C fit J: 9, *flr*S«l»©*a^«:*/Wci-5ct*s 

[0086] ±mm3mmmmxn. amijme 

MS$5-«)Xtt^, fflXMMMEMS $ 7-©X$ft^ 
lRl©KSlC^fi*WfflI-r5J; 5lCLfc#» ttJ^MMEMS 
$7-©^SS!llS*yclc : ft5^«!rt"5It|-CfcS 0 *fc, 
Xtt^iPjwAfiHWSrfTotftl^Ytt*^©^^*!* 
fT9J:5fcLfcjJi, Yi*|fi)C0MBMftl:fTn5 
l-tTti^. £<bl:i> — *-©{RiJ©MEMS 5 

MS? 7-l'o^T#ftt^fS]©^SSiJ®^ff 5 £ k far 
Igxfc5 0 *«W^i3itSftftlMip©JRrtttt, fflft©B 
2 OT'lfc^Lfc W^*/^-©tft^#MEM 

[0 0 8 7] Sfc, ±EM3^}g^^T*tt, mj]%'<7 
-&m±M\zmi-Z£XMEMS ? 7-©A^»^^ 

itSi-Jiafc^ Will ttJA3fe'<!7-jj^i&Rj£l, 
fclt*«*.fc»jfii-e{W«*±«)5 J; 9 izi-s z k h°im 

MEMS ? y-mWs&l 4 A, 1 4 B©#|/&tfiJ£^ Lfc 
t)©Xfc5„ HI 2 3 ©fltofc«-C»±. A/DJEUIS1 3 A 
d»&UA$ti5«Ett«rH:l»$«E«Ai 3HT?il[»K 

[0 0 8 8] *IHfe»tt©ffi4lltt^lB(Cd^>2 

3^ftjgffi"e»4, #MEMS?7-l:oV^T-*©i* 
l*!lfcov*TA*M*f*rfTV\ -t©Sl»* s ^T Lfc^tc, 
^^©iii^lp]©^^^^^ 7 J: 5 t Lfc n jg 4 H5S^ 
jS-ett, A^IJfc=fct/tti^{RiJ©#MEMS 5 7-Co^ 
Tro-**ift©Aft*lRll*lclBHIL. MUfBloll^ 

[0089] H2 4ii. 9S4*t*mi»iz.t&tt&ttiitmm 

fc\ ^I-^^Sgfc.t^iJ^it©^^}!. 

/c. ^7-^tHSBl 2feJ;t>*#MEMS $ 7-»gB 
1 4 A, 1 4 B ©HlfiJiH, ±i$©|21 1 9 IZtf LttMtftW 
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[oo9o] B2-4t*jv^T, %4mmMm<Dttmim 

tt££l3Bl 3E' icft^T, Jtttillgi 3Dt*^y 
**HMr*4/*|i||& 1 3 E ©Pfltctttfcff *g(t [hISS l 3 
I iWRttS>ft5o *fc, Sii»gmiHlB&l 3 FKo(,>T 

a. «ttsisfi#4i«»3 oirftir, 3 4*i«t 

^CPU3 5#Ktt€>*l5o 

[0 0 9 1 ] MffEftlBlBl 3F(Dy^U 3 4«. A/ 10 
D^jlSl 3Aj^fcatfj$*iS«J£tt&!BttU *©1E 
ttx-^^CPU3 5tJ:oT»*ffl**b5. CPU3 
5<1, ^^1-5<t 9l->^y 3 4<D|SliT f -^»iCH 
/L&tH(eli&3 l*5«fc'tJfM4±»fiate*»e3©ffi#lc5 
-5v>-C«-(BO»f^*M*'-t-S- ±ffi©J:5** 
^IrttSltWjWl 3©»<1^II]2 5©7P-ft 

[0 0 9 2] ftffcffilttlffl 1 3T?fl, £f\ 1212 5©*T 
^yi ofcit/^rs/^2 o (Hif>; S10:fc«fctfS2 
OT-SU SLTMUki-Z) WSWC, ft««#P«rtT5 20 
tt#fa«:19!J£i-5fc©©-fcl'** 1.3G©ttl*W5!JSfT 

i^T-fi, *4pu(cxtt*i*i©ftariwiiitfTofc 

ftC, Ytt;frfij©«M»*fT5»£*:SJ£1i-6£i:te 

[0 0 9 3] #MEMS5 7-©X$ft2ffpJl^o^T«£ 
5Sfl*|I*?T5fc©©-fcl'**l 3GOffi>?atR* s fT*3H 
Sir, y/3 0m Sii^ffl^W^M^ffiSrS* 
fc, *V>fimWB%<DlBmilLbLX % A^fUJMEMS 
5 7-|C^.L*^^hUp{f^ Ili^iRijM EMS^7- 
fctfUfr^HJpft* (#T, i©J:?**»V^flPj 30 
»{&#©»*£■*>■£& (U, U) t«Ei"5) *s^jj8Sr 
±(f[Uifg3 3^P)ffl*S*i5o -t UTs *!>>^«MWS 
# (U, U) fi, tW^13G^LT#MEMS5 
7 — 1 4 A", 1 4B©U/D^1^^2 

±S6LfcjS3SaiJ8«©*£-i:ra*£LT 4 A 

tftfJUPSffC, *©*©#'<!7Hftttl»l 2T*^ffi^tl 
5ttJA#'<!7-£#£Ljfc*Ett!JM*y 3 4i^!Eti£ 

hs 0 (u, u) iz.*tirzn&m&* 

*V 3 4izmm£HZ>t, #MEMS 5 7—<Dft&&VJ 40 

Downflt, tU^ilMEMS ^ 7 — \Z.~ft L% tyy h D 
.own«# (£IT, Z<D£?t£%V>9mmig&<Dm.7t 
(D, D) ir^fS-TS) ^^^^KWflT* 
©tOJHttfLT-^Afen, *r©B*©tttfjftAs-r7-fc#j£ 

*£.J:PJ«tfcUT, lOfflttHBSrSflitc^^^^tttiifll* 
(u, D) ! :te J: (d, u) 

fclEfis^!)3 4l;!EI^5. 50 
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[0 0 9 4] #*^^«HIP«» (U, U) (D, D) 
(U, D) (D, U) \ZMfcL1tmzms**V 3 4K 

mi&ZtlZt, *7-y7°4 OlCfc^T, CPU35|:«t 
3 4©f2l&7"-^^&£ft > tll/J3t/-?7- 

2 s ^k*#<&5i$©®Hif©&a;$ 5 fffrtk ^©£# 

tt, ffctftt/fr^WIWt* (D, U) ©£#f~ai77ft 

[0 0 9 5] -?: LXy *x 0 t? I±, CPU35© 

«»g*l:fot, ^^fflWf-SHi^telSgl 3Ef 
£.ft£tiZ*9yfifflQm%& (D, U) ©*a^£fr-fr 
£K£$it3 k t tic, Jt$jEff-§-Sm[HlK 1 3 I Oftf^ 

*wjanri-5>r^-^wt^cpu3 5d»e»a*s 

ft, iaJfiLfc*3HiBgi5ft©»^ilSH«|cLT. JtttlH 
jig 1 3 Di»6©U*fl|#^/ujcS>5< $g»#frfr 
&#W£f4, 0 -CifctfclUB 1 3DH 

© tt)^fI-§-^/N^ U^ffc 5 D — 1^/1^09 Plfetf 

tttt, A^«iJfc<tr/ttS^{RiJ©#MEMS 

[0 0 9 6] Ofll JtttEIK 1 3Di»fe© 

fcHAff #©'W U-^/Urtxb o — l^^/U^O^fk^H/ L 
^ffl@lfg3 l lc<fc »Hfcttl$;h„ *n*»Cj-d:Sft#isc 
PU3 5 i^iSx. Pjtt-So H/L*ffliaK3 1j5»6©ft# 
S:gttfcCPU3 5T?*±, itlfcff *gfl| [EJSg 1 3 1^© 

3 I ©»f^SrHUk$*5i: i fcjc, ?MtRtE%-® 

w®&3 2*ftLxwimttm*\>>9 9 1 3G«a 

[0 0 9 7J.W:, ^7^^8 0X11 ATJfliJfc X t>*ttl 
7^{RIJ©#MEMS 5 -*©ttlJ©MEMS 
S 7 LXJj t}>?Up it J:V* ^ Dow 

n ft#*||gtC#i x #>tr ©^^-fCfe ft 5 tti7J#^ 17— 
»«Lfc«JE|fttfy*y 3 4tlE*$*l,5. 
©(R|J©MEMS ^ 7-IIOVNT©mJEfiS©f2ti^^Ti" 
at, »©ffiS©MEMS 5 

flr**«ttr* ^^Do w nflr 

^■J-*JttSttJ*3t^I7-tJt^LtajEk*M *y 3 4 
t^E1i$^6„ C©J:5*«f^*rfT9a*tt, Mill 

A^iliJMEMS 5 9-KStUT*^^Up«#j3j:tJ« 
* >> D o w n ft-^*4x. 5 C t "Cft Ui^Jt/-? 

^, ttiy7fflaMEMS$7-I^LT*!>^Upflr#*S 
IC±@9 , te*-©*«7^^S!l«lfS#S:4ifci:#liTlHl 
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[0 0 9 8] *ZX\ *x s/7°9 OVtt, CPU 3 5(1 
-#*-r 5/7*8 0®«ffiif©ttSr±laIoti:#©MEM 
PU3 5©««*S*Kf£oT, *T;y 7°1 0 0-eil Jt 

iwt«ttiaisi 3 v\n *~7;u{m-&5-z.btiz> t 

1 OW^na.-itttlelKl 3b*»6©tHAfll#*o- 

©*xs/7°7 Otmm^LX^y^l 2 0T% fttfitft 
#gf&leIKl 3 I fcitf-fe 1 3G©»f^*SfltJh$ 

ft5„ -tLT. ^7^7*1 3 0 X-l$Umfc%-(D$«lJjft<D 

iZlt s X? 5/7*2 OtCMoT#MEMS ? 7—<DVWj 

m^^x<D^mmmi>K xmjrfacDm&kmmizLx ■ 

[0 0 9 9] ±IBOJ:5^«4Si«»l»JcJ:*Lii, A^ 
©AA*ra^tt»-*-«J;5(cUfcCi:-C, #MEMS 20 

^*5c ±mm4mmmmx^ #mems^ 
s s 7-<Dft&&mm&izmvtzm-t. ^©^©me 

MS? 7-tcov>T©^gffiJ#P£?f 5 «fc 0 iz L1ti>K 

^ftW^tt. Miff, afr^flflWt* (D, U) fcj; 
t)MSJiS:m\ -^©{fJ^MEMS * 7„— ©££# 
*3S^cSUfc*&^*#x.5i, ^©m©#7v?ftiij^ 30 
ff-5§-©£a^£fr-fr<!: LTii (U, U) £fcfi (D, 
D) , -tttfrh, Z.ti-£X5-7LX%tL%V^fM®m^ 
©&#■£*?■£ (D, U) kZnMlDmfr&tHt (U, 

m#<t^©iM:l&V^cffl^;bit£^£T, Jbf2©#£ 
fclPH*©A«WfP*:i*0igU ft&WKfi. *!>^1B 40 

[0100] ±m^4mmmmxit, xtimax 

t>*ttl^{RiJco#MEMS 5 7-Kol^TI*|-tt:a-|6]©afi 

T, -*OIJ(OMEMS ? 7-l:ov^tx#*teJ:0! 
Ytt*ift©#A«*R|l*tcjfiHlpi-Sii:'t>^l6T?fcS 0 50 
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£<blC, Artms«fct*ffl;fcffifl©#MEMS$7-l;:ol,% 

frbMz±$.&#aiii l, ^©^tcfcofc^ 7 

[0101] i26li, ±f2©J§£©Jt$fc3flJ$i&$ 1 3 ft 
iO!MEMS$7-IlSl4A, 1 4B©#f$0!l£jj* 
Lfct>©-C*>S. H 2 6 ©*rit^T?Ht, tfcKMIAlj 
t LT> A/DSBiMSl 3AA»6ttlASix5mjEftftE 
ttl-SftttJ^fi^M*!; 1 3 J #MEMS 5 7-K 

»S5i4A, 1 4 B©^7> vrnftzmm-tzzvyf 
ranis 13KJ:. * y 1 3 j ©isttx- 

fi&mz**yfiMW®&i 3L©»«sfcttW-*-5CP 

Ul 3Lt«JB»fte,jx5. 

[0102] ±ia©«t5*«/*-ett. *f, wir^ 
u*«#^*y 1 3 jicisiti-5. ^««ffi©sHffi© 

EftPIHtSi:, t^&WISt^CPUl 3L 
iciMo^ft, CPU 1 3 Ltf%Vyfmm\Bl&l 3 L© 

»^ft«Hfi-6. *vy*mmmi& \ 3Lm #me 

MS ; 7— MbAl 4 A, 1 4 B U/D;ft 7 > 

^2 IX, 2 1 Y©# ^felg^L 

fci£Hrt-e»*»-t-J: ? fcWMipjiJtf Mi, l # 7 ^ 

*fit#y*y 1 3.j ta*Eit**b5. #*7^^{[iic 

^LfcmffitfroEttdS-r^TJftTt- CUP l 3 
LT'li, 3ttH^^#7<*y 1 3 J©E1ix-^^tff$ 

tftiHUZtlZ. -t IT, ^©^#|;Hfot^U/D*!> 
^21X, 2 1 YO^l^^^tf^RSS^, AAflliS 
J:t5ttJ*ffiS©#MEMS ? 7-©^g^ii^|lM$ 

[0 10 3] liNC Lfc£3&J:tfft4%%}K1tt 

l^fcV^T, #MEMS $ 7-P«l«Jl 4 A, 14B©# 
*©U/D*^y^2 1X, 2 1Yl:^m^i?>ll 

z*v>*tniMmz'3v*x&L<vLm+z>. m^Ltcx 

^3 4oit/^4HJg^lT{i, AW^f-^^/Hi 
2 IX, ZlYCftlftl^t, 5 7-WSiia©lR] 
^i-«fc^ic, ^j^^^^Wfittry^y 4 0l?i:^tT 

mt LTtt, A^iOMEMS ? 7-fciTOfil©M 
EMS; 9-fCOV^Tl5RlcaS$ixft6flMgJAft*, 
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[0 10 4] tZ%X\ ±!S©J: ol^p^tV 4 0$f\Z& 

#MEMS 5 7-fco^T0 2*©«*Ml«flMRi#i& 
^©T-*©*a^£fr-ti:£ LT { (A^-f 

t>iI6 4©*§£ («T, 64chX64chit5) . 
SttR^aS^nsAfti^JMItSi:* 9-1 0 h 10 
©7 f -*£#WSg#£jft5. £©fc» 4 A#ffil*i«fctftti 
*fl8©«-2.«ilCO^T©ffl^'«flJ«i: LT4 0 tTy h 
Sit* s j£5'5fw*5 0 lot, 64chX64ch©|& .. 

4X64X {6 (A*^**/Hff«) +6 (A*?-+* 
/Hffff) +4 0 (flWASItlR) ) fs>k 
^2 ,s tfy h fcs. c©y*y-&ftfi, 

AHtfJ^+^/HRiWff::**^ *&7~8fflF*s»*$ji 

[0105] ti-e, £tT-e»i, A^Mfcit/tti^fiia© 

7J V^#%)M*g.Z$ r mirZ>* * y ©«MK**»fM-'5 fc 
»©a«f^o^-C»-L<1ftW1-5 0 £f\ #MEMS; 
7-7K2A, 2 Bidol^T, #*©MEMS 5 7 — 
UttU III 2 8 li^f i 9 4JR#T?S*fS:lc##Srll 5 £ 

l^iBB$ttfc#MEM S ? y — T V"i 2 A, 2B# v -t 
flatly Mff N^JHiB^iJ$tbfcMXNf@©MEMS 5; 5 30 
-Sr^rl"5*^{c, ^©H*t#©#£g3ILT, A^fflll 
*J:tXaiA«o#MEMS S 7 -©#-§-##&£& 5 J: 
±ao»lt ! f«»e)T«©i5Mfi l 4-eiitt#*«:S!l 

[0 10 6] AttWKtt, AM©MEMS?7-7U 

M, yii#-Srl~NSrfiij 4 jBifif • gn?iJ©MEMS 5 
7-*lS, Biff • ^N?IJ©MEMS 5 7-£N#, 
f!2*T-8Sl?!!©MEMS$7-&N+l#, H2?t- 
!N^MEMSi7-5:2XN#^U glftRMttlC L 40 
TiIj^#-5!-£^iy , IgMtf • SlN?iJ©MEMS ^ 7-% 
MXN#<t1-5o *fc, [il*«l©MEMS5 7-7W 
2BfcoV^-Cli, HT*±SriE^irLT, A#{S!l©}§£ 
t»#MEMS? l#i»6MXN#4 

[0 10 7] **J, A*{|IJ©#MEMS 5 7-\ZMbtl 
yc#^jo«tt/til^{|lJ©#MEMS 5 7-fcfi&*tfc#-§- 

t©ti-5 0 i2 9tt, vm*t * y ©*/**ftafbi- 50 
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[0 10 8] 112 gtcfci^T, JB 1 OEIBfflH:. M^© 

a 2 7 \z.& ufc^7 !7 yfvmmmtttz * * y 4 0 k 

*tLT, A^Ch^ttiHIfiS4 1, tii^Ch^[ij[H]Sg4 
2, W^»IhI8S4 3fcJ:i«bMa*0K4 4fc.fcoT 

x., y^y 4 OCMf^WSf-^ <Z)BiJ«*H ofc 
t ©-?&£>. 

[0 10 9] A77Ch^tH[H]jJg4 ltt, 
e^SAffl^^+^HtaSrSir. «Hf#jfei45A* 

h©mems 5 7-\zttj&LtcAj]^*;i<m-%*mm 

-K4 4lr^ma*-f5 0 4fc, ffi^Ch^tiJ[HlIfg4 

{||J©MEMS 5 7~IC^U^ffl^^-V^/b#-e-^^tH 
U *©«ffl|g*S:^»|HilIS4 4ttil*-t-5. 
[0 110] M^ttHlHlK4 3J4, A7jCh&tU[Hl5g4 

5 7-©S2^Jllfcit5^J©^NT*fiJofci:^©^t5 (pj 
@S§4 lT^U^ixfcA^^+^/P#f-i:ta^Ch^ai 

l, : t<DMm%:&T?±xin%-b Lry^ey 4 ojcta 

[0111] ±|S© «t 5 *EHSMIWtT*tt, WA'tfH 3 0 
\Z.?Mr X 5*Affi*W©#MEMS 5 7-©*^W#tt 

ds»Sn5Ctli*5 0 ft*s, l!3 0©-mxfi. A 
mfi?^*^m> 64chx64ch ©«^^#^. A 
WAfliO#MEMS57-7W2A, 2Bi\ 8f?8 
^JlCfiJlJ^ixfce 4{B©MEMS 5 
5^©i:-r6o 

[0 1 12113 0l:*Lfc#MEMS 5 7-©3t^W 
(tf^TfS]) KM^ibil/iMEMS 5 7 -©it (^J©i() 

©«a*.^*?*©#^li*±. A*fflHte«tUftH*fi!l©«-ME 
MS 5 7~©ffi*f^SiS|R]-lc/i5i:^9. 3ft5cWH 
WMMEMS;7-7K2A, 2B©ISfi(rS 
^v^C7t^#te-efc5„ ±E©J;5^Atii7:f L i'^/v© 
K^tt, A*f-+^/v##iteJ:0fttJ>3 1 f--t^/u#-§-j 
©2ooS^t^ (i 1, j 1) . (i 2, j 2) 
£1-5 ?k© (1 1) ^iu: (1 2) 
5 0 

[0 113] i 1 = i 2 + NXn ••■ (11) 
i 1 - j 1= i 2- j 2— (1 2) 
fc/cU NI4?[J©|fc (13 0©MT*(18) n (4 

ffiftrofift-cifes. (11) sasit; (1 2) £g>iBft 
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[efts 3 Oizm^Ltzi. o \z s A73^*/w#-5§-tcov> 
T©PJ£# lift?, Attl^ft^/vStcl^is 9 <b 
(1,1 0), (9,1 8), - (4 9, 5 8) 

£1-5A#ffiflfcJ:tfttJ;WH!l©#MEMS 5 

[0 114] &©g?lft, H3 0l^Lfc«fc?fc6 4 c 
h x 6 4 c h ©«£■{£» Atil^^+^./W#-§-^IB-f53||rj 

[0 115] 



[ 0 1 1 6 ] El 2 9 LfclBlIMIM&-ett, ±IB* 1 
^t 9&#^^ffl{fi©x-*x-7>^*y 4 

ttiHJS&4 l*JJ:t;ffl*Ch*miaB4 2-Pttffi$*t,fcA 

?g»lHl5§4 3*iJ:tJt3S»»J|ia»4 4m:!JW*teJ:Ut 

y 4 o©lw«7 r -^^gg^ a $^ S j : 5t c / £5o 
[0 117] Z<D£?t£®&mi&1tmmir2>ZtiZ± ■-■ 
0, **-y 4 0tjjj«tSii6y*yMj4. fflgg* 
LftiMS 2 7 Lfci 5 ftfltofc©*!^::^ 

5#JM:T-*f49 6 015 *IhIB#|^ 

£iifflH"f 6 4 c h x 6 4 c h (Dftm&ft o 

It, 4 0 9 6I^W7-^^y*y 4 0|:»»f 

[0 118] Sfc, ±f2H2 9(^Lfc^lO!el8S^J(C 
oV^Ttt. El 3 ll^-f «fc9&&&£J&-rc£K«fco 

13 i ©efefceuft, fnwasswro^-co^ai 



0IS4 5*»ltfcfc©T?*>5 0 C(DO^tiJ[H]8S4 5 ft. 
H#S£lBll&4 4 ©»3MS&tfs o £&S»g-fr;|ftttl U 

^©^ft^^^y 4 oice^sti^-efc.s,, 

[0 119] H^M»lHl^4.4(DM^^oi;/£5^ 
3\ A^^*/W#^<ta73^*/U#-J§-fc 

&mc®£\zt*> *3tm-§-x«as©«*±, a;whii©m 

EMS 5 7-*J«fcOfW^<i|(DMEMS $ 

0£/£5 o c©J:5'4»^S:0*HJiail4 5* 

ffl^ttaiLT^ty 4 ofwe&sj^ic-rsct-e, 

•tO. 64chX6 4chOi^|;|i < 7-B9 0>#)m 
^-^©ffli^njfgf^ 0, 9 5 3 iit) tommm?-* 

4 oir»»-riiHr«t<*5 0 
[0120] ft*s., la 3 i ©iHi»«j«-ej±, Atu^-v 
^/i^ns-^w-tftsi^wtoJHfflr^-^Sry^y 4 o 

KfflS LT*5< J:3fcLfctfJ, flirting 3 2KjS1\fc3 

0tftffllHlK4 5*»P>#MEMS$7— 4 
A, 1 4 B©#*©D/A3ElMg-2 2X, 2 2Y(iyi? 

^Jtaffi^^y©«^^Sjg<t-r5fc©©^2©iuss 

ffilf-o^TKW-t-5. 
[0 12 1] W»L*:J|Si©iaiS«T»tt, Affl;*^** 

V\ Wfflffi-r-^OBOttSrBISJi^JCUfco ^2 ©ESS 
T'it, 3ft7EWK«##*#MEMS5 7-7U'>f 2 
A, 2 B©Efi|C*3^T v 2ffi©AfcH7J^ J r^/l'#-&§- 
( i 1, j 1) , ( i 2, j 2) ©P^iC, i l = j 2, 
i 2=j l©Mfl*#;fe3$&-£\ A#Wfc«fctfl±|;>j{il!l©£ 
MEMSS7-©I^l:o^T, 2fc©&2lCjj*1-J: 

[0122] 
[«2] 







0«T 






ll j J l 


A 


B 


C 


D 


12 | J 2 


-c 


— D 


— A 


-B 



[0 l 2 3] ^2i^fc5J; 2ffi©AtH^^-v^;u 
#* (i 1, jl) , (i 2, j 2) (C§|LT, A^IIJ 
fctr/ttjTJiliJW&MEMS § y— ©##*-f&](C.^^§{g 
£4^ft, 4o©^lA, B, C, D©la*^-fri U 

C) fc©ifcS 0 C©«t5*Hfl5t?«ffli-5citJ:o 

r, y^y 4 a^tstti-a^jw^-^srfiijjgti-s- 1 

[0 1 2 4l"03 3ft, %2<Dm&mZffilTZfa 
Xh6o M3 3fC*3V^T, ®2©|§UgMl4, ^©02 
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T, A*ChtfeaiilK4 1, t±i^Ch^!±l!H]g§4 2fei 
4 oa»&K*aLfc«jJMf*y- h/flF-§-g<EHlK4 7 

ttolLT#MEMS 5 7HBIMR1 4 A, 14BiCjg 
[0 12 5] */Mt«/y- HhJ8§4 6I±, A^Ch^ 

tfcRS:m\ AffiAf+^/t^tS^tltaiaT^* 10 
y 4 0 i:4^57^txM©l«if t^m© 
*#v^25< 5 J: 5 ica^tfifcfr 5 £©©!!«&-?*> 

[0 12 6] r©*/Jvfcfc«/y- 6fl. Mctoto 

irtt, Wx.«®3 4lC*1-J:5lC, EX-OR0K4 6 
A, AND0g§4 6 Bfccfctf? s/^0Sg4 6 C 

©*/J\fcb«*fTV\ *©ifctS5*§*fc:£-3v*T2 
X2vhy?^^^ yf4 6DI:±5ft^#fO 

yf HJSS4 6 Ctt, 2X2vhy^^XX^yf46D 

t) V ^^icAfflTJtf- h -5ft 

OTSr4-x.5 0 Sfc, Jyf-mkA 6 C*»6ffl*$*t4" 

[0 12 7] y- V/n^RUWA 711, ±'b\m/ 
y- h®&4 6frb<DT?±Mt^\Z'&^X/f) 4 0 30 

*k ±'hitm/y- naiS4 e-e i > j <D±/mmm 

lti£tltcm&{a-±. y-^y 4 0t*b<rt6m&. ; ?-9**: 
WSS#MEMS?7-ISai4A, 14B0|-*O 
U/D*!)^2 1X, 21YICfcU*L, **Jtfe/y 
- h®&4 6T* i < j o*/J^Hff*s«ffl*ixfc»^ 

f±. 4oa»6©«»i«^-^*s&je©af2i^L 

l:> ^MEMS5 7-iaSl4A, 14BO#*fflU 
/D7J?>y2 1X, 2 1Yl:BilAt5. 40 
[0 12 8] :©y- h/^-§-Ste[HjSS4 7J4, AfrW 

2 x 2-7 V V-yfXX'f 7A*J«tl/4 7 BT'^tl 

Mit. i<i»W»tUJ^fci^l; > #2 
X2^ s/***-f yf-4 7A, 4 7B©AtiJ79/-tf- 
h©1gii9!£^D*:K^iicLT> fl«i0«©3MM.*s 
iLPflAY £ 0by ©3£^#;i£fT? 0 LT\ #2X2-v 
hy^^^yf47A, 4 7B*>6ttl*S*t3t#ffl 
^Sf'-^tt:, *flF#S*5SIB4 7C, 4 7DlC^ft 50 
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i < j ©»££#ffi*WI£5 f -*©«F*jas 
K©£ft5 0 ^Lt, ff»S(Eia»4 7C^6ffl*$*i, 
5«-«KM7-^i5, &MEMS 5 4 
A, 14BOU/D*^y^2 1XI:^m^f,tl, 

w #s<e@k 4 7 d a >e tti^ $ * 

fr: &MEMS5 7-iHtt»l 4 A, 14B©U/D7J 

2 1 Yinr^tLafena. 

[0129] ±iE© J: 5 fcJS 2 ©®B«*Jiffli-5 - <t 

!6#fifc*rafflU*v^H2 7 fc^LfcJ: 5 &**£©»•££ 

y ©*tf «r*i«fc* 5 fc » ©« 3 © 0^ o t IM] 

[0 13 0] |?3cDte]if8-m, 3ft7c»{CjR*f«;*#M 
EMS?7-7K2A, 2B©E*fc*5V*T. 2*1© 
Atb7J^-^/P#-5§- (i 1, j 1) , (i 2, j 2) © 

fto (is) ^©Hffia'm&iiijft!) 

4o|^ v ATJffiiJfcitftH^lIlW&MEMS ^ 7-©fI 

:iftfllffll/T. **y«MS©*afc*H-5J:5fcLfc 
t©-C-fc5c 

[0 13 1] i 2= i 1+NXn - (1 3) 
j 2= j 1-NXn - (1 4) 
-N< i 1- j 2<N •■• (1 5) 
fcffU NtttfiJ©», nttftS©S»i:1-5 0 
[0 1 3 2] " 
1*31 















I 1 


J 1 


A 


B 


c 


D 


12 


J 2 


A 


— B 


c 


— D 



[0 13 3] El 3 6(1, ±|E*3-©IMRfcJWM<jfcja*L 
fcfj7r0-e*>5 o 03 6T?li, AmJ]f-*r*^m i 6 4 
chX64chC|^%i A!il7j{ll©&MEMS $ 
7-7K2A, 2B^ 8^f 8?IJ|CE^J$^c6 4ji 
©MEMS?7-Sr^^nW-r5fc©<b ± 
IBS 3 ©gtH&/i>£jc 19 SoS^^W© lot L~C> «t 
(il. j 1) = (1/ 5 1)\ (i 2, j 2) = 

(4 9, 3) *3B^LTV^5 0 :«<t ?4AUl*f 

*©«F-9-**Y«*H>i-eS<ELte|H«*S|jt9 4oJ: ? lift 
[0 13 4] HI 3 7 11. m3(om^m^irzfa 

ffc5o H3 7|C*5^T, ffi 3 ©OSS^Jli, hu^©E12 

7t;^Lfc7J^y^Mfi^^i-5^^ y 4 0\ZML 

t, A73Ch^ttl!H]S§4 1 ; h*fettllHFBS4 2 , ^fl 

^#x[US§4 8 43J:ut*/hJt(ft0lS4'9fcJ:oTAffl* 
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tc, y*y 4 o*&»*ttjLfctoJMtfc, *©H»*flF 

fSW5 0A, 50BtfeiLT#MEMS;7- 
IgftSBJl 4A, 14Bto£5«fc5fcLfc<fe©-efc3 0 
[0 13 5] ^#£0184 8f±, */hJttt0JIS4 9|r 

tT, BUii© (13) (15) 5£©&I#J^\ A 

A^jM** i *s it/tb*^+^## j ©*H^#;t 

£fT? k©T'&5 0 C©ffl^#x.lHllS4 8tt 4 

(i. 0iJ;lffE3 81^1-J; tV^^48A, 4 8 

B x ffi • $J&3t£U!a]B4 8 C, 4 8 D *5 «t ^JHeUS 4 10 

8E, 4 8F«r«l*^|3*T«WttSCi3JJBJtt-cab 

5. 

[ 0 1 3 6 3 H 3 8.©0l(MIMtt?i±, */>ifclWai8 4 9 
K*stt5JttMS#;6S i > j ^+^/u#-§-(D 
ffi3*#;t&&gi: LftuMS:fclc/jroTV*-C, A^Ch& 
HUB 4 lS3J:tJfai*Ch<ftaiHlK4 2^f,^e>tuT< 
5AAft^;v#f i *s«fctf fib^-v*^*-* j #\ 
©tt#tU^^48A, 4 8B£^LT^li 4 OK 

# i < j |i % AA*-**^** i *S iUtffl 20 

do^T, jfli •*|^»aHIK4 8C, 
4 8DT*, 3-**/l>m-f3rZm<D%LN-Cmitzt%<Dmi3 

ov^rsi«fjjjiinaia»4'8c-ejmi*ixfc. ffitift* 

@IS4 8DT»|Wj$*tfc, iS»a8iJHeIK4 8El^a*S 
*V, *bfettSIJI|H]»4 8Fliiatfj$;}T,5 0 ^LT, #K 
Sl®S§4 8E, 4 8FT?I±. *7L(Dtl1zm&£Xm&& 
m^X7**Mt*<DVmX&ftt>tl* ^^[Hl5§4 8E 30 

1^*4 8A^Lr^^y 4 OtCj^e^, ?SS[e]3§4 

[0 13 7] ±SE©'J:54a**AEI«S4 S^JtStt 
3»fm. .fl5J6©BI 3 6 id^J^ Lfci ^i64chX6 

4 c h <Dm&\aL mz-ftm 3 9 iz^-rx o ic, 

li6t>hT-^T*St^, jjS^x.&roA^-r 

2fc«tr;ttl^5 L -V^/V#^j 2 £ LT, fi* 40 
#^©#^-^©±{5:3 tV h^S^tcAtt#xfc6 

[0 13 8] ff*SteEIK5 0 Att. «a^#^@3&4 8 
fl^ffl^ftSAffl^f-^^T-^l^oTy^IJ 4 
oa»&^a$;fi,fc«#sWS&©5*>, A77$J©MEMS 

*/hJ*«[E]K4 9i^tt6it^*^ i > j ZfF-fMft 
l^tt*©**©«*IASfl« itt^m^ i < j 50 
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7-TOS51 4 A©U/D*!>^ 2 1 YK&S. S 
fc, ^-§-SIEIhKS5 OBIi, »***.®B4 8ri»f>aj;fc 
$ Ji5AW/jf oty * y 4 0/^fbBc 

*ffl*iftfc«B*a©5t>, Hi7Mai©MEMS 

HK4 9tC*JJt5Jt(SEiK*iS i > j fcjjrtH^KH:*© 
**©«*4«flw tfcl«gJII# i < j 

fi«F-§-*s<E $ -frfc«w«ft 0 by £mems 5 7 -mm 

33 1 4 BCDU/D;*/ 2 1 YtCi^5 0 

[0 13 9] ±E©J:5ft*3 0laiS«*affil-5c:i 
tiot, ^^Hoic^i^s^yfM, # 

* y ©*^cSrftji<Li-5)fc^c7)^4 ©HUgfllfco^Tift 

[0 1 4 0] .J^Lfc»l~»3©0K«-Ctt, 2*1© 
Affl*^ + ^^# (i 1, j 1) N (i 2, j 2) £ 

&<DftttM&*miz t * y 1f /&©;tiI{fc£|2!o T # fc 0 

j54oisis«-ch:, ^^MMtwit&i^-rsii* 
imnAmijf-T^m^ u 1, j d 

l^o^T, i 1 £ j 1 £©M©ai!S4fcj»f«$:£!plw 

5<fc7lcLfc*>©-Cfc<5 0 ^#Wl-fi. Mz-ii i 1 i j 
i #|p]£fTfcffi»i-5»£fc % i l <t j l ©wojumi 
^S-T6<!r,- ft©*4fcJ:at*5{^1-J:5*g||«^fi6 

[0141] 







1 11 1 j l 1 





[0 14 2] 

[«5] 

| A 
-__(_N- 1)_ -JN^ xT 



- . .. 

0 0 

a 

"n-T"— f " W-i) "xa" 



[0 1 4 3] ^4('$>Si i 1 t j liSraUfTtC 

{ufii-5#^, A^{RiJfcJrt/t±j77{|iJ©#MEMS$7- 
©Y«I*-[p]©{®^^9a» , 0 K «RCfitB{C/i D , X 

<*#fij©flttW*ft 0 ax , 0 ex f4*6*fffi'*spj C-e^**sn 
4SH[A, -At*5„ ^rLT. Xtt^[6j^{if4^g0 
«, 0bx ©Sfe^Afl, *5tcfc5 «t 5 (C % a£gffl© 
ffiE^St UTWSilcttff L3t»»BB«*«PoJ: 5 left 

So 
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[0 14 4] 1214 Ott, Pm*mW\ZLfzX®l1jfa<DM 
7HLtc£?\z, A^diJWMEMS 5 y-izMtxmtim 

<dmem s 5 y-im cvmm Lxtrnv o t *s t 

£lzti s #mems ^y-<DX®\jjft<DWmft&d a , 

8 bx ftizMK o td/^t) , mm- \htihht\z\i s m 
zkziu-±> imnge* = (N-i) x a , Bu =- 

(N-l) X a (c/f5 0 

[0 1 4 5] ±ffl©«t 5*KHStt, i 1 t j l^HCM 10 
tc&ttU i It j l©P£©?TMl^f B-rs^Kkn 

[0 14 6] 134 1 WS^T. IfU ©®8g#J<±. hu3$© 
121 2 7 LtzTJ 7 >-*®mmZfe®i-Z> / y 4 0 1C 
#LT y A7jCh&ffl[5]Sg4 1, fctl^Ch^m[HlS§4 2 

fcj:twaRmawi0«5 1 (-ioTAWTj^^Htig 

SrSJ^fiJiLfcT^-fe^m^Sr^x., Sfcfc, ^y 4 20 

2 A, 5 2 Bf^lLTtMEMS * 7~I»Sl 4 
A, 14Bt*5J:5CLfcfc©-e*>S." 
[ 0 1 4 7 ] tTMSftStJUaB 5 1 f±, A^Ch^tHiHlSg 

4 i-ett u $ ttfc a* + * £ tti * c h ft ffl mug 

4 2-ettffl$*lfcffi*^ + ^S#lCtSoT, AHJ7J?- 

9±Ma%k LX/^e]) 4 Olc-^^S^WTfoSo C© 
ffiWSIK»EllS 5 l tt, Aflcttl^tt, fltjfH4 2i:* . 
i"J:5l-. iBi'3Hl3S*IHHlBlJ»5 l-A, 5 l B is J: if** 30 

[oi48] 121 4 2 n^tmf&vta, m • m&%tti®® 

5 1 Atdfcl^T, A*^-^^/WS#Sr3»J©«N^fdofc 

1^5 lCICffl^^il^c *LT..fcH@|&5rC-CH\ 40 
#fS • PJ3c^W[eJjS§5 1 A, 5 1 ca»f>©Si&©ffi£/B' 

it^xfmimMztiT**}) 4 oiciifj^Sc % 

g[H]S&5 1 D"C(±, • PJ£|Stti[pJS&5 1 A, 5 1 C 
7^©i^(Dffi£ffl^T^;J^^£;ft-t^y 4 0ICf 

[0149] 4 oias, stra!©*5{^Lfc«t5 

■huea*©* t &*ti?ti#m ztix^x, nmmsm 
@s§5 1 frbmbti%mm*tz\*fimz.'&^xwi%irz 
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tmaic^j© tfc^jE^^x-^ * ^y4o l 

■C*J<*s!t«r*Ufc^, y^y 4 OtcftxT, 0H;LliH 

4 3 \ZTjk-fx 5 *»*@»4 o ■ srRit,. fr^aawna 

[0 15 0] SfSW5 2Aliv ?'JMK>tfJ££-ti:T 

1 4 BCDU/D*t>>^ 2 1 Xtr^5 0 Sfc, flF-§-g*S 

®jig5 2Ai±, ffmztoi&mxt^y 4 o^e>K*to 

IM$:MEMS? 7-i2»jg|51 4 BOU/D^^^^ 

2 1 YiCj£5 0 

[0 15 1] ±e©J:5 4IR4 0|iWS«S:affl-t-SCi:' 
K«fcoT, 4 0I^.Si:S*T,5>*ySi:*» * 

IHSSfll^Sraffl Ut^H 2 7 li* L/c <fc 5 
»cJt'<T*«lcB!l«$*5Ci:^Rltg|c/«e5 0 ± 

we»4*v\ 'H4 4l^fJ:5li, A^iifci 

VUl*fll©#=y *—9TV4 1 A, lB^M^TSBtt 

ttlMlO#MEMS?7-7K2A, 2B^3t'<TE 
fiLfcAbH73— friOMEMS ?7~ 7K ^ , A77M 

tt)73ffiOMEMS 5 hMflr^igLS: 7- 

fc'tv Affl7J-^S©MEMS 5 7-7W*®ffl Lfc 

ztzvxDm 1 ~^4 <D®mm&mmir?>zbftmfrhz 

[0152] (#12 1 ) KttiBOftAd'fgflinrig&g 
m©x^/Ph ^7-^¥ffi±icS3tttfcMl 

&<D®mf&%:izm<5\,^x, mmmi ^-rwjow 

LfcB«ffi^ia<5< J: 5 l^ffiE^x >r ;u h $ 7-©SH 
[0153] dm 2) #85 1 (Cf5«<Z)ft!lJ«fiT*fc 
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^3ft»6«)^WS3l6«r2ft7cO«««r*r-t-5g*iiiT»S3l6 
1t#fc &Jt«-f 3 c <tT. mjEftff ^-©§ijjgte«©§IM 

ass*, ttSH&affi-eKjisixfcSijEAS^oTatf 

[0154] (#E3) #l2 2tC|B^<DSiJ«gT-fc 
ii5iffil©^i«f^i5J;?i;, MEf?l?7 
£©mftMfls4fc» ttES2 5?-7W«©KJN 1 20 
fit, £fflv^> ME#7V/i-M7-©KM©:&g 

[0155] (ftE 4 ) WE 3 ICffiit©»gttT*$> 
oT, iltiE^II&gg&fi, ffiSBtt»|g»tttt|»T?^ltft 

r i"(»DKmm<D%fe$:mik a-e-fc 1 1 icitfjEftfiM 

© ffl^tt* Sr^JSUi- 5 «fc 9 Lfc d £ fettft k ir 5 3tft 30 
[0156] (WE 5 ) WE 3 \Z$ffl(Dffl®mmVh 

9Ji-5J:5JiUfcii:*»*i:1-53t«»SE*»©«IW 

[0 15 7] (WE6) WE2KEfc©»P&(lTfc 
oT, WIEtayj3tJ»ffl¥att. HUES 2 ?7-7Wt? 

{fcW»«$UMB£. ££U llttEft£Mff3Mlkti:, B&E 
mi 5 7-7 WfcJ:tfMEi!2 $7-7 W©#K£f 
ffi©^£^Ji$fi^£it5.iift< > #*©£Jfrs 
©a^WSrHttJ LT^gffi]E^fT9 d k ifflkk-ts 

[0158] (WE 7 ) WE 2 (cEfc©3iiJ«fiT-;fc 
oT, IMEffl^tta^att. BtlE«2$9-ruWT 50 



#^2002-236264 
40 

tt«W»e>©#tt#*r, 2*5E©tS«*lTL, d»o % ME 

»tt*©e«*fiitiMfcnrie4a3fciB-eS3!fiLT. me 

5ttWt*££»£. £WU MEa&f&IW&fi, M 
E£l $ 7-7U-f:fcJ;tfMEIf§2 ?7-7W©#S' 
&ffi©a£&iSSIW£&{ls$-fr3d£fe<» #*©s/n- 

ffi©^s-rn^^tti LxnmffijEZft? - <t 

[0159] (WE 8 ) WE 1 tCE«©»S@T-fc 

u> mm%mi®^m^ mes&i ^-jh©#t 
-f^h? 7-©sitffi©^s^-^©$y»f6]i^pgw 

$ 7-IWttSB5i:, ME|g2$7-7u 
-< ©&r -ivu h $ 7 -©£*tBn©fcfi$:-5£©Wffli:frfii 
t««ttlw*fbS-fr5jB2 5 5-Wtt»fc» MEfll $ 
9--Wft«M3J:t«&E3IS2 5 7HB»9S©^fc< ft>- 
* J: 9 SI* M © £ & £fb $ if It B$© it M J: jg& 
lwWE3t^^-tta<Bl»*ttJS«5ia*3fe^!7-©#|| 

t>*MEI&2 5 9-K»«tdistt5#»IP^«rftSL 

x . fflfE*/^ ? -ttuaj-r*tii $ *i 5 m**^ i7 - 

Txf SJ: 5fclWE#7 l -r/U h $ 7-©£#tffi©£££7 

[0 16 0] (WE 9) #E8HEit©$iJ^gT*fc 

ox, -urEJtttMfPflta. ffliE3t^7-*ffl»-e«{a$ 
aAi-**-^ k®k t % mE*^7-ttaas3j»e>©m 

ttlellS^ejOHi/jfflr-Srou^/Hittot. mjE^1^7 
-ii»]g5*iJ;t/m)EM2 5 7-K»«BJ^*J{t5#{fi|«l*' 

[0161] (ftE 10) #E8 ICE^©SlJ^^gT- 
fcoT, mEJtRMfmtt. ME^l $5.-7W*5J: 

*o«i*lftl©ftAfl!!*jJSW*><x5J:.5t, MES&l $7 

-m®&& i^MES 2 ^ y-mmnzMmi-Z) z t & 

[0162] (WE 11) #E8 !-Eic©$iJ«MT' 

r/ME^2 ;7-7W©ft^;H5 7-l:o^t 1 
P-tt^|pJ©^SSiJ»*s|p]^lctt^*LS «t 5 £KFE* 1 ' 
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[0163] (#E 12) f+|H8. KIBROMftgB-C 
fcot, HiIIEitfe»^li, itiJEIrSl $7-7 WfcJ; 

9 i-Mis^ i ^ y-m®n&£TfmmM2 $ 7-m»g& 

[0 16 4] (#E13) #IE8(lEicW»g«-e 

*>oT».8»EJttt«tp»tt, gjiesisi $7-tw{bo© io 
&imi>mmzftt>m.zi: 5 \zm%m 1 $ 7-msm& 

[0165] (#E 14) #12 8 fZfEicOf iJMfiT? 
fcoT, ffl£Jtttfl«P8litt. fflEftl ^7-TOgBfci: 
lflWE!l5 2 5 9-IHttlw#UT, ffl*WsMfe£/i5&7V 

TLZztzftrnt-tzMfflmmo 20 
[0166] (#K 15) #i5 1 4 \ztzm<vmwmm 

■CfooT, B9IEJttt»iJ«i«ti. Affl*^+*A'©ia*^ 

a4WM«*™*»1-SEttH6*'J:, 3iffl#git#S£ 
^-fA'h5 5-*»JM-5f-ir*/HIMBJwieoT, USE 
eit£Slcm3ftfcK3^Sttm*K*tt] LTtfllS 
mi 5 7-e»SMs,fctfli(lE»2 $ 

[0 16 7] (#1216) #121 5^Ef^f|fJ«fi 30 

tfcoT, IMEJSi7V/i' h $ 7-7K fc-fctfii&Em 
27^/1^5 7-71^*, 3«k7cW^«Jt*i:*5J: 

J: 5fc»»#anH!J flrEE«£B 

.SLfcfrf-f/whS^-fWCT, ittJl2f2tl«© 40 

[0168] 17) #E 1 6 iClQttOftlttglt 

^HSfStS^^t. b5E851tV/H^7-7 i"f©JW 

7-»-CB(HE*l#-§rS:«iJ0l|[Lti*O3W*4:. 1512 50 
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ffi 1 » *J «t t«l»E» 2 ##<DH £ ittmSI L . 

&m%Ltcm£&£xfm<D&m&ift5ZT?±xi^b l 

■CflrEEttSSBfce*., B&EEISgBfcttv iiuEPJ&fc 
■t Mfc^flSfclSigttlt $ frfcfllEtJfflttPfeJA $ fix 

[0169] (#E 18) #12 1 7 l£E*®ffi!tt£B 
T?*>oT, ^8EtO»ffi7^-fe^{&J»|HllSfi, HfH2^1# 
#fcJ:t/Bfif2m2#-§-^|W|i:-efc5^^ : *^J^L > ft 
«J£*S**r*^]^E7**;*fM-«:4fifcU ifflEEIft 
SBI-tt, ffimm 1 #-§-*i«tO!«!HB»2#-§-dS[Rl CfcS 

[0170] (#12 19) #12 1 6 \CftM<DMfflmW 

Wtwsf^/Ph^y-roiiffi:, mmm27- 

^ h 5 7-7K©SMj|J:/i5f -f ;i/ h 5 7-0 
*2#**fc*;fcJeixfcttiU Btff2|gl##*j'«t^BUf2 
iS2#-§-©*/hJfc$fc£m\ ifc/WHKE^tf*. fc 
fcflJET LT|fj|2f2lg^e(ce^5i irfc 

it it KB, WEE*W*»&tt^fflSii,fc|i!l«fltto 
^"C, liftE^l f'-f h 5 7— 7W07-f/l' h 5 7 — 
KfcH'SflOJHB'i:, iSi27^;Vhi7-7W©7 
4 1\< V % y-lcltf-fZVjMmb S:Aiittfc±t?ftt 
S<E$*5*l6*<i^. SJEEttSHtlctt; f&££l# 
■§-*J«ttmE*2#-§-©^BS«S:SJ|llcilJi#tt$^ 

tcm&toMmmmztix^zz bz^mb-tzmmm 
[oi7i]. (#12 20) #12 1 6 \azw.<D%\mmw 

tfcot, B5E^JS3i[7^-lr^»118S{4, Itff2^-v^ 
/MMBfcS-SHT, fltrE» lr^K7-7W ©S9 

W A- h 5 7 - 7 >f © $IJ»^ /£ 5 r ^ h 5 7 - © 

»2#*©*/Mt|fcfcfTV\ fFE»l##«E*2# 

U t m2#-^^miE7^-feX'ff^- < i: L-CiWBEfKBflHie 

fi, mriB^au 1 w-?iji»owi-fT i^fefi 

+ **2#*t, BUE^ffl$ttfcM2#^il^l-^JA^O. 
Rl-ff Slltfi iai^#^T|tj|27 ^ ir ^ 

{f-^ttTSfif2Etig»tcex.5^i'blc, ffrEIBlS 
^■fc<tU t B5E^2#-i-coffi^#x.^ofci:${cfi. bU 
EE«iBHl*^a*W$ixfc4P3»naicov^T, MI2^*t 

fx, tlIEEttE««tc»4. mE»l»fcJ:tffiHE»2 
#*©*'hBB«**flllcHa!#»t**ifcl»ElWM«^* 

[0172] (#12 21) #12 1 6 HE«©S!lffllgS 
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^ b ?7-7WcH^i/i5r^^ h 5 7-© 

m&&m\zLxnmLtzffijEftmimm®MmtLx% 10 

[0 17 3] (tt!E2 2) #E2 ll::E#©WWg|I 

Hi"5iaiS*tt»tfcCi«:W«i:1-5flSfPSfi«. 
[0174] (#|B2 3) S5tB5©^S*sS!l»pJIB* 
7— Sr¥ffi±fcgB«Lfcmi 5 5-7 
•KfcJ:t;i2 5 7-7W^U AASftfcftflr-S- 
SrMIEmi 5 9-T W*i J: UWIEJB 2 5 

^T. ME8S1 5 7-7W*3«fcU t lKjE»2 57-71" 
>f ©&x w * h 5 7-<0Rftim<D'ft&ZMmi-5Jj8kX 

IE® 2 5 7^7W©mrE7fcfi#£K#tCfc#7V^h 

£ i i-53t(t ^£&Sg©M#& 0 30 
[0 17 5] (#|E2 4) f+E2 3^|E*©««l*fe 

-r-eS»$*tfc*flr#©-««:^ttL, 2 & 

7c©flWgESr*ri-5S*iii-ca* LTffl«ff«t^ia U 
fi&EfcSSHiPiBgtt. «HEHJ***iaiBST?fe«$iifc 
ffi*tiffR£, fuE#7V/i^ 5 7-©HM©j|,g©@ 

zz.kx, mfz%i§^<Dmm&m<D&m&mm\^ urn 
Ltzffi]E%m\z'&^xmm& : r></\'h$.7-<D8i%m<D 

[0176] (ft|B 25) #fS 2 3 fcE«©WW#ifc 
fi. fi&EJS 1 5 7-7^0#r^* N 5 7-OSWffi 
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*£g{citfilE$ll 5 7^l&»aus«fctmEIS2 S 7 -IE 

[0 17 7] (#fS2 6) f+IE2 5tlB«WSiJ«l*-fe. 
10 "CfeoT, BfrlB^^^ig^fi, jfuESBl 5 7-MS3 

[0178] (#|E 2 7) f+IS 2 6 i^iett^m^ 
&t> J £lcttfcvrc&7 L 4/u+ 5 7-©£&f®©£,gl^ 

20 E*i 5-9-M»»J:atmiEJIS2 5 

[0 17 9] <ttfE2 8) #E2 7ICEfc©»P?7& 
t'fcot, SuEHl x^/K> 5 7 -7Kfc J: O'ftyEfS 
2r^H^7-7K^ 3*7c«]l-i»*f#t*SJ: 

ftttSiT,, mlE7^^Mf$B!cg^T#£Lfc#7M 
vH*$5-#*l;yBX-C, H5EISltgS©||3S#*t6n 

[0 18 0] 

[HPJ©^] fil±!ftMLfc«t5lw. *»Wl^i»a>53t 

«***ttiU ^r©^ttligm^glc#r^;wh.5 7-© 
\0 %&-fti%mLXffi]E-tZJ:o\z.l,tcZ.kX\ fcftm 

[in®©fa^/iiftp^] 

[mi] *^p^©ni^^icd^^7tfa^mi§© 

I m 2 ] 1 Utt^ffit^^tt SIHIPIiIlg©MA()& 

«H6«fi8©-«l4:^-ryo y^H-esbS. 
[El 3] ra±»lHlfi»ttfc:fctt5ffiWt«Ett»©:& 
0 *«j*«/*0y*jS1-HT»*>5. 
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[a 4] m±mimmmm^i-fbm&.mmmm 
ixsfta*ttw-i-5"H-e*>oT, (a) fixtad^wft 

U (B) f± (A) ©ttfttKLTlWir 

(A) »4X**r|Si©3fcl6*r*3*ttK^U. (B) tt 
(A) ©tt<6tHLTfM5^ttic«Mli*BB«^Lfct 

[08] H6 0tt*i»e>AAfllMEMS$9-©ft«ft' 

(A) «X#^ffi]0^8g^^S;W(C^L, (B) ft 

(A) o«tttMUTJWirtettlr«MS4Hff«:*Ufct) 

©T*£>3 0 

[121 9 ] #3BSU©J& i IIMiUcfc^TftJWimiofi 

[110] l^i^lUJg^lCO^TCCD-T^-^-fe 
^f-C#6*t6iii*©-«l**fll*©7Jlt*rtllcjE: DT 
^Lfc0T-£>5 o 

[mi 1] ra±i 1 Hiiii:o^t c c D-f J--;t 

50T*$>5„ 

[El 1 2 ] [21 1 1 l^satts Tng 1 j ©ftttfcfcttSft 

[i2ii 3] *%w<Dm2ni&j&m\zfrfrz>ftim%m& 30 

[SI 4] W±»2jHi»«^Hai-5«lflDfl;fflW© 

[015] 121 1 4 <DfIM(Dl«^tttlffc 
5. 

[mi e] *wm%2mmrimmm-tz>m2(Dfcm 
m 1 7 ] m±« 2 utejgffiicisii-f sis 3 ©ftwj© 

g$#t/££*1«0T-;fc5 o 
[HI 8] #3PJ3©il3«^fif^>3ft{f^£$3§ 40 

[E119] ra±»3HE«jgiifcfe»t5*^<!7-tta», 

[1212 0] 3ft5cS!03tflr«ift«llOV>Ta*A7 7 
^/<!:^^53tfl#W/<!7-HMEMS 5 7-© 
fc££©B8#&3W-B 

[B12 1] Kmwomz^imm^mzjivi/tnm 
-fy'vyfmx'h&o 50 
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[0 2 2] l^±^3HJ(g^SI-*5<t5H:«Sf$iJM©ilj^ 

[1212 4] *«W©H43life^ffill*i»t5Jt«»JffliaJ© 
[02 5] fRl±»4||»^«I^J7 5it|S[fl!tJffll«f|SWftf^ 

[02 6] W±»4iai0!J»iBBa-f5*£:fflflf!HwOV^T 
©Jtl5f»^fc.J:t/MEMS ^ 7-fg»SB©#t/&©^L 
fc7*n y^if&5 0 

[02 7] *»9i©SS3. m4HWStr^iSLT, # 

[02 8] 02 7©^{iy^y(D^^ftJg{i:1--5/c 
»I-*MEMS 5 7-lc#J"j^5#-^-©^liJi4SrUiPJ-r 

[02 9] 4n«lty*y©<itei**ifl:i-5fci{>o*i 

[0 3 0] 0 2 9©|gl©leIIiS0!HwiS^TflJffii-5ME 

[031] 0 2 9 ©^ 1 oiami^efcftsrtt 

[032] 02 9 ©Ml ©HSSMfC Lfcto©- 

[033] «M«y*y©*j«**afc-r5fcfc©a&2 

©Ih1KM^1-7*o y^0-C*fc-5 o 

[03 4] 0 3 3<Dm2<D®®m\z%M-z>±,bitm/y 

[0 3 5] H3 3©*2©0IW!flC*ilt«y-h/«F* 

[03 6] *0Mty*yo«jsat*iifci-5fc»!»©»a 

©0l|iWIC*SV^flJffl+5MEMS S5-©*Wttt 

[03 7] ^3©0KM^-r7*p.>^0-CfoS o 
[03 8] 0 3 7©»3©[§IK«fc'*>*tt5|a*#i|HlK 

[03 9] ■H3-8©Jtft*l'^.llK^*ilt5«! ! ai».f^*|ft 

[040] «BBMi>*yo«ritt*aifl:-r5fcj{)«)»4 

©08§f!ltcfcV>TWffli-5MEMS 5 7-©3t^«M44r 
Ift^^5^*©0-C$>5 o 

[04 1] ^4©08S^J^^i-7'n y^HTife5. 

[04 2] 04 l©^4©@SS^j(Cjo(t-5 ; fT^JM^Ell 

[04 3] 04 l©f54©mS§#!]Ko^Ty*-y 
5»ltigiSS:0!I*LtB-e*5. 

[^4 4] *«w* s afflprtB*3ft7ca©*fli*ss*« 
1 z o ^ r <om <Dtmm z ^-rmum -c h a „ 

[0 4 .5 ] -jKftft 3 &5cH©ft«-*&aHB©#j*««: 



(25) ftffl 2002 - 2 36264 

47 48 





* 1 2 




[04 6] EI 4 5®jfeft*£fttt££tfS^-^4jtf| 


1 3 






1 3 C 


KlBlK 


[«F*©lftiJi] 


1 3D 




1A, IB nyy-^rw 


1 3 E 




2A, 2B MEMS57-TW 


13F 


MfPEttEIIg 


3, 3 ' e— A^yy s/^ 


1 4 A, 


14B MEMS $ 


4, 4' uyxrw 


4 0 




5, 5' , 5' ' CCD-r^-^-t^l^ 


4 1 




6 $!l$I[eJ3g 


10 4 2 




6 A ftgfif «em 


4 3 




6 B ^JfflfigfffgfEligB 


4 4 




6c, 6d ffinii^tftaw 


4 5 . 




6G, 6H MEMS?7-K7-f^ 


4 6 




e i pp tinnm&wk <o u 


4 7 


y- v/n^mm® 


6 j mw-vmn 


4 8 




7 ^-7>7- 


4 9 




8 3t« 


5 OA, 


5 OB, 5 2 A, 5 2 B ^-f 


1 0 A, 1 0 B *77-f^7H 


5 1 





11 **^7K *20 



[Hi] [H2] [19] 




(27) 



ftffi 2002-236264 



[Ell 4] 



[HI 5] 



318] 




[02 1] 



->B- I,rr 



[[§11 6] 



[1211 9] 




[02 2] 





















owe 


i 








If 














1 































(28) 



2002-236264 




(29) 



#W 2002-236264 



[1212 5] 



[0 2 9] 



•6rWO|i|*«l 



sag 

■8-^— HfcfUU.U) (D,D) 



4 S40 














f sso 








' S60 

High 



S70 



38o" 




[03 1] [03 2] 




#12002-236264 



34 1] 



34 6] 







«1Y MY 






-J U/BlJll/*L 




¥i>— f 2H041 AA12 AB14 AC04 AZOO AZ03 

AZ06 

5K002 BA02 BA21 DAI 3 GA07 
5K069 AA02 DB33 EA24 EA27 



